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Abstract 
Yamaguchi (1995) found that people believe they are more safe in a group than alone in 
risky situations. He suggested the interdependent heuristic bias and the affiliation motive in a 
fearful situation to explain this phenomenon. Three experiments were conducted to 
demonstrate the effect of group size on perceived risk in Hong Kong, to examine Yamaguchi's 
hypotheses and to investigate an alternative explanation based on the availability heuristic bias. 
Experiment 1 successfiilly demonstrated the group size effect for self and for others. The 
empirical data did not support Yamaguchi's hypotheses. Experiments 2 and 3 reduced the 
group size effect when participants were able to recall a large scale tragedy，either prompted by 
the background of the target or by priming. These two experiments provide initial evidence to 
support the availability heuristic bias as the cause of the effect of group size on perceived risk. 
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An Exploration OfThe Effect OfGroup Size On Perceived Risk 
Every day we take and avoid risks. The characteristics of risks are mainly concerned 
with the chance of suffering misfortune in the future, such as diseases, accidents, divorce, 
unemployment, financial difficulties, lethal events or crime victimization. A person' s diet may 
affect his or her health condition in the long run, e.g. causing heart disease or cancer. Smoked 
food may taste good, but it may also lead to cancer. Would a person abandon some ofhis or 
her unhealthy eating habits in order to reduce the risk of developing cancer? Political crises 
often bring about economic crises, e.g. fluctuations in the stock market or the collapse of an 
entire financial system. Would a person sell all his or her stocks when one hears that a political 
crisis is about to come? Expensive jewels are glamorous, but they also attract the attention of 
robbers. Would a person choose not to wear anyjewels in order to reduce the chance of 
robbery? 
In order to reduce risks effectively, people have to identify the risk efficiently and 
evaluate the degree of the hazard. Knowledge of risk assessment comes from direct personal 
experiences as well as indirect knowledge from media coverage. For example, a person may 
learn that many car accidents are caused by drunk drivers. The person will then realize that he 
or she is risking one's life ifhe or she drives after drinking too much. The perception of the 
likelihood of a harmful event is a subjective or even intuitive judgment, called risk perception. 
Accurate risk perception is important to the individual and society. It influences the way the 
individual reacts to health and safety issues. For example, if an individual senses that he or she 
is at risk by performing certain kinds ofbehavior, the individual may change the behavior so as 
to reduce the risk. In addition, accurate risk perception may act as an additional alarm signal 
for the authorities, apart from official statistics. It may help the authorities to mobilize societal 
resources in an effective way to eliminate hazards or threats. Health or safety campaigns can be 
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organized effectively. If perceived risk is an important factor for health-related behavioral 
changes (Weinstein, 1988), the understanding of risk perception is imperative for the promotion 
and regulation of the health and safety ofindividuals and society. In recent decades, 
psychologists have been interested in risk perception originating in empirical studies of 
probability assessment, utility assessment and decision-making processes. 
Risk Assessment 
Although accurate risk perception benefits both the individual and society, research 
indicates that people are likely to make inaccurate risk assessments. Some researchers even 
conclude that the information processing of risk assessment is irrational (Lopes, 1987; Slovic, 
1987). Studies have shown that people either overestimate (Christen-Szalanski, Beck, 
Christensen-Szalanski, & Koespell, 1983) or underestimate risks (Lichtenstein, Slovic, 
FischhofF, Layman & Combs, 1978). For example, optimistic bias (Cohen, Macfarlane, Yanez 
& Imai, 1995; DeJoy, 1989, Segerstrom & McCarthy, 1993) is one of the robust examples of 
underestimating risk. Participants believe that they are less likely to be involved in unfortunate 
events than others. 
Illusory perception among risk companions 
Research has recently identified another kind ofbias in risk assessment, namely the 
"illusory perception among risk companions" (known as either the effect of group size on 
perceived risk or group size effect in the present study). It has been revealed that people tend 
to hold a strong belief that they are safer in a group than on their own in the face of the same 
source of risk (Yamaguchi, 1995). Empirical studies indicated that the number of risk 
companions affects the individual's risk assessment, even when the presence of risk companions 
has nothing to do with the chance of survival. People tend to ignore crucial external or 
environmental factors arising from the risk source, but irrationally believe that the presence of 
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others may reduce the risk. For example, when people evaluate the chance for a high-speed bus 
to arrive at the destination safely in the midst of a severe storm, they think that the passenger is 
safer in a group than on his or her own. This example shows that people do not realize that the 
chance of safe arrival depends on the bus driver's maneuvering skills, traffic conditions，the 
weather and the condition of the bus. An individual is not safer in the presence of others. 
Yamaguchi concluded that the increment of the number of risk companions is another source of 
bias in risk assessment. 
Cognitive explanation — interdependent heuristic bias. Yamaguchi hypothesized that 
there is some relationship between collectivism and the effect of group size on perceived risk. 
He argued that people in a collectivist culture, such as Japanese society (where he did the 
study), have numerous experiences of receiving support from their companions. People may 
expect that other people present will handle the difficult situation collectively. Yamaguchi 
referred to the positive expectation of getting help from others as "interdependence" on others. 
He argued that people use a simple heuristic bias to comprehend complex reality. He suggested 
a cognitive explanation for inaccurate risk assessment among risk companions which he called 
the "interdependent heuristic bias". Participants used their past interdependent experiences to 
comprehend the situation leading them to believe that others might solve the problem and 
reduce the risk. As a result, participants perceived that with the presence of risk companions 
the risk level was reduced. 
Cognitive explanation -- Affiliation motive tendency in a fearful situation. Apart from 
the interdependent heuristic bias, Yamaguchi (1995) suggested another cognitive explanation 
for the group size effect. He applied the idea ofthe "affiliation motive tendency in a fearful 
situation" as the cause of group size effect. Research has identified that in a frightening 
situation people prefer to be with companions (Schachter, 1959; Morris, Worchel, Bios, 
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Peason, Rountree, Samaha & Wachtler, 1976). The presence of other people evokes a sense of 
comfort in such a situation. Yamaguchi therefore suggested that effect of group size on 
perceived risk may result from the failure to distinguish between a sense of comfort, generated 
from the presence of risk companions, and safety feeling. As the two usually come together, it 
is difficult for people to distinguish the difference between a sense of comfort and safety feeling. 
In other words, the presence of others promotes not only a sense of comfort, but also gives an 
illusion of greater safety. 
Overview of the present study 
The literature review shows that people fail to make accurate risk assessments. The 
effect of group size on perceived risk (Yamaguchi, 1995) is a new area in risk perception, 
because not many empirical studies have been conducted in this area. Although Yamaguchi 
suggested two possible explanations (interdependent heuristic bias and affiliation motive 
tendency in fearful situation) to explain such illusory risk perception, but he did not provide any 
evidence to support his hypotheses. This effect of group size on perceived risk requires more 
research in order to determine its causes. 
The primary purpose of the present study is to extend the investigation of the effects of 
group size on riskjudgment and to identify the factors which affect riskjudgment. This study 
tries to demonstrate that perceived risk is reduced in the presence of more risk companions, in a 
Hong Kong population. The present study not only tested Yamaguchi's hypotheses of the 
interdependent heuristic bias and the affiliation motive tendency in a fearful situation for the 
effect of group size on perceived risk, but also explored an alternative explanation, namely the 
availability heuristic bias. The availability heuristic bias emphasizes that the number of events 
that can be easily brought to mind misleads the judgment of risk assessments (Tversky & 
Kahneman, 1973) and it is not related to the cultural difference. The present study hypothesizes 
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that the relatively low risk estimation in the large group situation is caused by the lower recall 
frequency of many people getting the misfortune in a large group than a person getting the 
misfortune in the alone situation. According to the availability heuristic bias, the effect ofgroup 
size on perceived risk is a universal phenomenon than a particular bias for people in collectivist 
cultures. The role of availability heuristic bias in the group size effect was examined in 
Experiments 2 and 3. 
Four hypotheses are tested in the following experiments. All experiments use the 
hypothetical situation to stimulate participants to estimate the risk level of the situation. All 
experiments use the term "scenario" to represent the hypothetical situation. 
First, Experiment 1 attempts to demonstrate the effect of group size on perceived risk in 
various risk levels. Second, it examines the hypotheses of the affiliation motive tendency in a 
fearful situation and the interdependent heuristic bias for the group size effect. The other 2 
experiments endeavor to explain the group size effect from the social cognition point of view, 
using the availability heuristic bias. Experiment 2 varies the content of the stimulation to test if 
the group size effect is caused by the availability heuristic bias. The risk level for the main 
character in the scenarios (hypothetical situations) was increased to see if the group size effect 
disappears. It was hypothesized that consideration of a character working in a high riskjob can 
eliminate the group size effect. It was assumed that participants might think people who choose 
such high-risk job are more likely to die in group than ordinary people. Therefore, participants 
are more ready to give risky estimation for the large group situation, which eliminates the group 
size effect. Unlike the indirect test of the availability heuristic bias in Experiment 2，Experiment 
3 examined the availability heuristic bias directly. According to the availability heuristic bias, 
Experiment 3 hypothesized that reminding participants about major tragedy (i.e. an accident 
which caused many casualties) helps participants to realize the possibility that many people may 
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die in a group situation. The likelihood ofhaving misery in a large group helped participants to 
judge that being in a large group is risky and reduces the effect of group size on perceived risk. 
Experiment 1 
Experiment 1 tried to replicate the phenomenon that people feel safer in a group than 
being alone. People's expectation ofbeing safer in a group is notjustifiable on normative 
grounds, because the chance of survival of an individual cannot be changed by the presence of 
risk companions. Yamaguchi (1995) suggested that the effect of group size on perceived risk 
was the result of the interdependent expectation in a collectivist culture. The present author 
speculates that the effect of group size on perceived risk is not a particular bias (interdependent 
heuristic bias) in collectivist cultures. 
The initial purpose ofExperiment 1 was to replicate the group size effect in Hong Kong. 
It also interested in how participants assess the risk level of other people. Yamaguchi's 
suggestion that interdependent heuristic bias and affiliation motive tendency in a fearful situation 
account for the group size effect are examined in Experiment 1. 
In daily life, people not only respond to a precise risk level, but also to unknown or 
ambiguous risk levels. In order to examine the group size effect, Experiment 1 introduced three 
hypothetical situations (scenarios) each of which presented the risk levels in a different format, 
namely, a precise format, e.g. "3%", a descriptive adjective format, e.g. "extremely low 
chance", and ambiguous format, e.g. an unknown risk level. There were two reasons to use 
these three presentational formats in Experiment 1. Firstly, in order to examine if the group size 
effect can be found in different presentational formats, these three common risk formats 
(precise, descriptive formats and the unknown risk level) were used. Secondly, the present 
study speculated that the repeated appearance of the same precise risk level, e.g. 3%, would 
alert participants to pay attention to the given risk level. Such attention would remind 
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participants of the provided risk level and therefore cue them to use the stimulus risk level as 
their estimated risk level. Participants' risk estimation would be distorted by such repeated and 
salient precise risk level. In order to reduce the possible effect of repeating the same precise 
risk level, three presentational formats were used. 
Experiment 1 also introduced different risk levels in the scenarios, because in reality 
people face not only various styles of risk level, but also quantitatively (descriptively) different 
risk levels. Besides，this experiment explored how participants responded to three different risk 
levels: low, medium and high. For instance, in precise format, the risk levels were 3%，15% and 
50%; in the relative descriptive format, these were presented as extremely low, quite low and 
relatively high respectively. 
Effect Of Group Size on Perceived Risk in Hong Kong 
Yamaguchi (1995) successfully showed the effect of group size on perceived risk to 
oneself. Experiment 1 aims to demonstrate that a tendency of reduced perceived risk in the 
presence of risk companions can be found in Hong Kong. 
Additionally this experiment considered how participants perceived risk levels for other 
people in the same situation. If the group size effect is only found in the perceived risk to 
oneself, the group size effect must be related to egocentrism. Weinstein's (1982) “motivational 
explanation" for optimistic bias argued that people are relatively insensitive to the perceptions 
of others especially when their perception is preoccupied by self. If people's belief that they are 
safer in the presence of others were due to egocentricity, then their perception of the risk level 
for others in a large group would not be the same as for themselves. They would not sense the 
same "reasons" for others to be safer in the presence of risk companions. If there is a similar 
descending tendency found in the risk perception of others, the group size effect is a common 
bias that people commit in assessing the risk level in the presence of risk companions. In order 
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to find out if the group size effect is a common bias or a byproduct of egocentricism, 
\ 
Experiment 1 examined how participants respond to the risk perception for others. 
The Affiliation Motive Tendency In A Fearful Situation As An Explanation 
Yamaguchi (1995) applied the idea of the affiliation motive tendency in a fearful 
situation to explain effect of group size on perceived risk. He argued that people fail to 
distinguish between the sense of comfort generated by risk companions and the actual safety. 
He suggested that the presence of risk companions not only arouses a sense of comfort but also 
makes people believe they are really safer. Experiment 1 examined the effect of group size on 
the feeling of comfort, in a fearful situation. 
In order to test Yamaguchi,s assumption, Experiment 1 used an insurance policy to 
substitute for the sense of comfort in the fearfiil situation. People usually consider that an 
insurance policy is a kind of protection from undesirable events. The advantage ofbeing 
covered by an insurance policy is to obtain financial return for the negative events. It means a 
protection against loss, illness or death. The policy provides economic support for the insured 
and the beneficiary by giving them a sense of comfort and security for the uncertain future. At 
least, the insured need no longer worry about their financial difficulties if the misfortune arises. 
In other words, people who are covered by insurance should worry about uncertain situation 
less than those not covered. Experiment 1 hypothesized that if the assumption based on the 
affiliation motive is valid, the group size effect should not be found in the insured condition. 
The Interdependent Heuristic Bias As An Explanation 
Yamaguchi (1995) emphasized that the illusion ofbeing safe in the presence of risk 
companions is due to Japan's collectivist culture. He argued that the interdependent 
experiences of Japanese encourage them to believe that an individual would receive support and 
help from his or her risk companions and become safer in group. As a result, the effect of 
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group size on perceived risk was found in collectivist cultures. The risk perceptions in presence 
of risk companions of collectivists and individualists must be different, in the light ofthe 
interdependent heuristic bias. 
Hui and Triandis (1986) have empirically defined collectivism as a syndrome of 
attitudes, feelings, belief, behavioral intentions and behavior related to solidarity and concern for 
others. The collectivists value harmonious relations (Hui & Yee, 1994), strive to preserve 
interpersonal harmony and consider the group as the basic unit of survival. Individualism lacks 
the above and the individualists are more independent ofgroups. The individualists' attitude 
towards sharing responsibilities differs from the collectivists,. Since the individualists are more 
independent of groups, they should not have the strong interdependence feeling compared to 
the collectivists. According to Yamaguchi's interdependent heuristic bias, the illusion of risk 
perception among risk companions would not be found in individualists' response，because they 
hold independent attitude toward the group. The individualist should not expect to get help 
from others and therefore should not hold the interdependence heuristic bias on risk perception. 
According to Yamaguchi's interdependent heuristic bias, Experiment 1 hypothesized that no 
group size effect should be found in individualists' response. 
Although Yamaguchi emphasizes the role of collectivism in the effect of group size on 
perceived risk, he did not provide evidence about the relationship between collectivism and the 
group size on risk perception. In order to examine the validity of the interdependence heuristic 
bias, the present study examined the relationship between the collective orientation and the 
effect of group size on perceived risk. By using the Individualist-Collectivism Scale (INDCOL), 
the present study measured the collectivistic orientation of all respondents. Comparing the 
perceived risk level between individualists and collectivists, the validity of the interdependent 
heuristic bias was tested. 
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Method 
Participants 
Four hundred and thirty-two undergraduates in introductory psychology classes from 
the Chinese University ofHong Kong voluntarily participated in the experiment. There were 
156 males and 262 females; 14 participants failed to report their sex information. The mean age 
was 19.7. 
Design 
Experiment 1 used three hypothetical scenarios to present three presentational formats. 
Three scenarios were Carcinogen 1，Carcinogen 2 and Disease. The Carcinogen 1 and 
Carcinogen 2 scenarios concerned the risk level about getting cancer from food additive and 
underground water respectively. The Disease scenario was interested in the estimated risk 
about getting a disease from a foreign city. The three presentational formats of risk level were 
the precise format, the descriptive format and the ambiguous format (i.e. unknown risk level). 
The scenario Carcinogen 1 was presenting in the precise format, whereas the Carcinogen 2 
scenario was writing in the descriptive format and the disease scenario was standing for the 
unknown risk level. All participants were required to respond to all three scenarios and this 3-
level scenario was the within-subject factor. Participants were asked to estimate risk to 
themselves and to others. Differences between the risk perceptions for self and others was not 
examined in the present experiment, because it was out of the scope of this study. 
The risk level (low, medium or high) was the between-subject condition in Experiment 
1. In the precise format, 3%, 15% and 50% stood for low, medium and high risk respectively. 
In the descriptive format, they were extremely low, quite low and relatively high. The unknown 
risk level of the disease scenario remained constant. In other words, only Carcinogen 1 and 
Carcinogen 2 were affected by the 3 risk levels. 
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With and without insurance was another between-subject condition in Experiment 1. 
The insurance policy purchased was for against salary loss, medical expenses and loss oflife. 
There were three group sizes (alone, small group and large group) of risk companions in 
Experiment 1 as a 3-level between-subject factor. Participants were randomly assigned to 
situations describing risks faced alone, in a small group (10 risk companions) or in a large group 
(1,000, 10,000 and 50,000 for the scenarios of Carcinogen 1, Carcinogen 2 and Disease 
respectively). All risk perceptions were presented as percentages. 
The data formed two factorial designs of 3 (Scenarios) x 3 (Risk Levels) x 2 (Insurance 
Policies) X 3 (Group Sizes) for self and others conditions. In each cell, there were 24 
participants and totally 432 participants took part in Experiment 1. 
Materials 
Three hypothetical risk situation scenarios were presented to the participants, which 
were modeled upon those used in Yamaguchi's (1995) study. All the materials were 
administered in Chinese, the mother language of the participants. In order to counterbalance 
the presentation formats of the risk level, i.e. precise format, descriptive format and unknown 
risk level format, only three out of six scenarios from Yamugachi's study were used. 
The modified mDCOL (Triandis, H. C.; Bontempo, R.; Villareal，M.; Asai, M.; & 
Lucca, N., 1988) was used to measure the collective orientation of all respondents. (The full 
text of the ENDCOL is shown in Appendix A and the Chinese version of the ESfDCOL is shown 
in Appendix B) The response to the MDCOL Scale is based on a 6-point scale (1 = strongly 
disagree, 6 = strongly agree). 
The three scenarios for the small and large group conditions were included the presence 
ofothers, but this did not affect the chance of survival of any individuals. The scenarios 
described no consensus among the risk companions. In the scenarios, the people are in a risky 
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environment without previous warning. For example, the disease scenario, tourists are going to 
stay in a city struck by a disease without the tourists' knowledge. As the authority has covered 
up the news of the disease, there was no consensus among the tourists that the disease is 
prevalent. Therefore, the design of the scenarios was such that there was little chance of getting 
help from risk companions. 
Prior to Experiment 1, a pilot study was carried out in order to find out the adjectives 
equivalent to 3%, 15% and 50%. Twenty-three participants were asked to indicate their 
estimated risk level for twelve adjectives: extremely low, very low, considerably low, fairly low, 
quite low, relatively low, relatively high, quite high, fairly high, considerably high, very high and 
extremely high. These adjectives were presented in the disease scenario, i.e. the unknown risk 
level condition in Experiment 1. It was found that the mean risk rating in percentage for the 
pilot were 3.2, 4.4, 7.9, 8.3, 16.7, 20.2, 56.2, 63.6, 64.3, 69.4, 73.2 and 78.2 accordingly. 
Descriptive words, extremely low (3.2%), quite low (16.7%) and the relatively high (56.2%), 
were therefore used as the 3 descriptive adjectives in Experiment 1. 
Scenario. The order of the three scenarios was counterbalanced. A summary of the 
three risk situations presented to the participants in the large group, 3% risk level and with 
insurance policy condition is given below (see Appendix C for the full text and Appendix D for 
the sample of the Chinese version). 
1. Carcinogen 1 
One thousand people including you have taken an unknown food additive, which was 
lately found to be a carcinogen. You have 3% chance of getting stomach cancer. All of these 
people, including you, are already covered by an insurance policy of a million Hong Kong 
dollars against salary loss, medical expenses and loss oflife. 
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Question 1: What do you think the chance is, in percentage terms, that you will get stomach 
cancer? 
Question 2: What do you think the chance is, as a percentage term, that most of the rest of the 
1,000 people will get stomach cancer? 
2. Disease 
An infectious disease is prevalent in a foreign city. The city authority is afraid oflosing 
overseas tourists and has kept the matter secret. The chance of catching the disease is 
unknown. Ten thousand Hong Kong tourists, including you, are visiting the city this week. All 
of them arrived at the city today for a week's stay. All of these tourists, including you, are 
already covered by an insurance of a million Hong Kong dollars against salary loss, medical 
expenses and the loss oflife. 
Question 3: What do you think the chance is, in percentage terms, that you will catch this 
disease during your one-week stay? 
Question 4: What do you think the chance is, in percentage term, that most of the rest of the 
10,000 people will catch this disease when they stay there in for a week? 
3. Carcinogen 2 
The underground water supply in your area was recently found to be contaminated with 
a carcinogen. According to an estimate, there is an extremely low chance of getting cancer 
from the contaminated water. 50,000 people including you drink the contaminated water from 
the wells in your area every day. All of these people, including you, are already covered by 
insurance of a million Hong Kong dollars against salary loss, medical expenses and loss oflife. 
Question 5: What do you think the chance is, as a percentage, that you will get cancer? 
Question 6: What do you think the chance is, as a percentage, that most of the rest of 50,000 
people will get the cancer? 
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Procedure 
Each participant was presented with three scenarios. Each scenario described a 
hypothetical situation which was concerned with physical risks. Participants were randomly 
assigned to the 3%, 15% or 50% risk level and either to have or not have insurance cover in the 
scenarios. The size of the group of risk companions also varied for the participants, i.e. alone, 
small group and large group. After reading each scenario, participants were asked to estimate 
the risk level, for themselves and others, involved in the situation in percentage terms. 
Participants were also asked to respond to the INDCOL Scale. 
Results 
The mean risk estimations, in percentage terms, for each scenario, risk level and 
insurance condition are shown in Tables 1 and 2. Two factorial designs were used to analyze 
the data in Experiment 1. The percentage data were affected by a 3 (Scenarios: Carcinogen 1, 
Carcinogen 2 and Disease) x 3 (Risk Levels: low, medium and high risk) x 2 (Insurance 
Policies: with and without insurance) x 3 (Group Sizes: alone, small group and large group) 
factorial design for the self and others conditions. The 3-level scenario was the within-subject 
factor and the rest of the conditions were the between-subject factors. 
Insert Tables 1 and 2 about here 
Table 1 shows that in 10 out ofl8 conditions participants perceived reduced risk to 
themselves with increased number of companions. Considering only the difference between the 
perceived risk of the alone and large group situations, 17 out ofl8 conditions showed the 
descending trend. The only ascending trend in the risk perception for self was an unexpected 
result. A post-hoc Fisher LSD test was performed to examine the difference for this unexpected 
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ascending trend for Disease. It was found that there was no significant difference between the 
alone and large group situations, F (1，46) = .25, p =.6. It meant that even if the ascending 
trend was found in this condition, the large group situation did not evoke a riskier feeling than 
in the alone situation. 
The mean difference of risk level between the alone and large group situations ranged 
from -4.0% to 29.8% (-4.0% was the ascending Disease scenario). Since the ascending trend 
was found in the unknown risk level scenario, namely Disease, the ascending trend is no longer 
seen when all the responses to the Disease Scenario were merged into a single risk level. When 
all data in the Disease scenario was analyzed as an independent risk level, i.e. separated from the 
Risk Levels in the Carcinogen 1 and Carcinogen 2 scenarios, a descending trend of perceived 
risk from the alone to large group conditions, in both with and without insurance, was found. 
The estimated risk level for the Disease scenario (single level) declined from 35.3% to 32.6% in 
the no insurance condition and from 39.9% to 25.8% in the insured condition. Under this 
analysis, the risk estimation for Disease also showed a strong effect of group size on perceived 
risk for self. 
A pattern of descending risk for other people, when they were among risk companions, 
was also found, as shown in Table 2. This pattern of risk level associated with the presence of 
risk companions for others was very similar to the pattern for self. Eleven out ofEighteen 
conditions displayed the trend of descending perceived risk for other people across different 
group sizes. If the risk perception in the small group condition is ignored, only 1 of 18 
conditions fails to show the declining trend in perceived risk from the alone to large group 
conditions. An additional post-hoc Fisher LSD test was performed to examine the difference 
for this unexpected ascending trend for Disease. It was found that there was no significant 
difference between the alone and large group situations, F (1, 46) = .93, ^  =.3. It indicated that 
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even if the ascending trend was found in this condition, the large group situation did not evoke a 
riskier feeling than in the alone situation. 
The mean difference of risk level between the alone and large group situations ranged 
from -7.2% to 24.8% (-7.2% was the ascending Disease scenario). The ascending trend was in 
a Disease scenario, as was the case in self risk perception, and again this was an unexpected 
outcome. This ascending trend could be eliminated when all responses to the Disease scenario 
were merged as a single risk level. The mean difference between the risk level in the alone and 
large group situations for Disease the insurance condition ranged from 41.9% to 28.9% and in 
the no insurance condition ranged from 35.2% to 32.6%. Table 2 indicates that the declining 
trend effect of group size on perceived risk is robust. 
Perceived Risk Level For Self. The result of the analysis of variance (ANOVA) for the 
perceived risk to self indicated that the main effect of Group Size (alone, small group and large 
group) reached the significant level, at the alpha level of .05, F (2，414) = 10.65, ^  < .001. The 
perceived risk level for self dropped from 35.1% in alone situation to 30.4% in small group and 
25.3% in large group situation. The difference between the alone and large group situations 
was therefore 9.8%. The main effects ofRisk Level and Scenario were also significant, F (2, 
414) = 34.75, u < .001, and F (2, 828) = 8.96, ^  < .001 respectively. The estimated perceived 
risk levels for the 3%, 15% and 50% stimulus risk levels were 23.3%, 27.3% and 40.2%. The 
estimated risk level increased when the stimulus risk level increased. The lowest stimulus risk 
level (3%) led participants to produce the greatest risk level difference between the stimulus and 
estimated risk levels, i.e. overestimated by 20%. The highest stimulus risk level (50%) provided 
the smallest risk level difference between the stimulus and estimated risk level, underestimated 
by 10%. The estimated risk levels for Carcinogen 1, Carcinogen 2 and Disease were 27.8%, 
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30% and 33%. It meant that the risk perception was associated with Group Size, Risk Level 
and Scenario respectively. 
There was no main effect for Insurance nor interaction effect between Insurance and 
Group Size, F (2, 414) = .00, p = .98 and F (2, 414) =.22,总=.80. In other words, the 
insurance condition failed to produce a significant difference in risk perception. Furthermore, 
the difference between the risk perception with and without an insurance policy across different 
group sizes did not reach the significant level. It meant that the group size effect was not 
associated with insurance. 
Not only no interaction effect between Group Size and Insurance was found, but also no 
other significant interaction effect between Group Size and other factors was found. The results 
showed that the group size effect was not associated with Insurance, Risk Level nor Scenario. 
The interaction effect between Risk Level and Scenario was the only significant interaction 
effect, F (4, 828) = 16.58, ^  < .001. The interaction effect was found because the estimated risk 
level for Carcinogen 1 and Carcinogen 2 scenarios were associated with the provided risk level. 
There was increasing perception of risk from the 3% to 50% conditions in both Carcinogen 1 
(16%, 24% and 43%) and Carcinogen 2 scenarios (22%，25% and 43%). The estimated risk 
level for Disease was relatively consistent 31%, 33% and 35%. The estimated risk level for 
Disease was stable because the stimulus risk level for the Disease scenario remained unchanged, 
i.e. the unknown risk level. When the estimated risk levels in Carcinogen 1 and Carcinogen 2 
changed according to the stimulus risk level and the estimated risk level for disease remained 
almost unchanged, the interaction effect was found. 
Although the Carcinogen 2 scenario did not provide as precise a risk level as the 
Carcinogen 1 scenario, its descriptive format implied the three risk levels. However, the 
unknown risk level in the Disease scenario did not hint at the risk to the participants. In order 
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to meet any challenge as to whether it is justified to analyze the Disease scenario with the 
Carcinogen 1 and Carcinogen 2 scenarios as the 3-level within-subject factor, i.e. Risk Level, 
additional analysis was carried out to support the conclusion in Experiment l / Additionally, 
2 
the differences between the genders were explored as additional information for Experiment 1. 
Perceived Risk Level For Other People. The results of the ANOVA for the perception 
of others' risk levels were similar to the results for self. The main effect of Group Size was 
found significant, at the alpha level of .05, F (2, 414) = 9.75, ^  < .001. The perceived risk level 
dropped from 36.0% in the alone situation to 32.2% in the small group situation and 26.8% in 
the large group situation. The estimated risk level difference between alone and large group 
situations was 9%. 
The main effects ofRisk Level and Scenario were also significant, F (2, 414) = 45.40, ^ 
< .001, and F (2, 828) = 10.97, p < .001 respectively. The estimated risk levels for 3%, 15% 
and 50% were 24%, 28% and 43%. The estimated risk level increased with the increased 
stimulus risk level. The 3% stimulus risk level encouraged people to overestimate the risk level 
by 21%. The 50% risk level led to an underestimation of the risk level by 7%. The estimated 
risk levels for Carcinogen 1, Carcinogen 2 and Disease were 29%, 31% and 35%, the risk levels 
between three scenarios contributed the significant main effect for Scenario. The precise format 
of risk level presented by Carcinogen 1 provided the smallest risk estimation. The unknown risk 
level represented by Disease led people to believe it the most risky situation among three 
scenarios. However, no main effect for Insurance was found, F (2, 414) = .20, ^  = .65. Risk 
perception with insurance was the same as without it. 
An interaction effect was found between Risk Level and Scenario, F (4, 828) = 18.89, ^ 
< .001. Similar to the results found in the risk perception for self, the estimated risk for others 
increased when the stimulus risk level increased. The estimated risk for others at the 3%, 15% 
I Effect of group size on perceived risk 22 
and 50% stimulus risk level were 24%，28% and 43%. The lowest risk level led people to give 
the greatest risk level difference (21%) between their estimation and the stimulus risk level. The 
largest risk level provided the smallest risk level difference (7%) between the stimulus and 
estimated risk level. Thus the various stimulus risk levels led to different estimated risk levels. 
The estimated risk levels for Carcinogen 1，Carcinogen 2 and Disease scenarios were 29%, 31% 
and 35%. The Disease scenario, which presented the unknown risk level, encouraged people to 
have a risky perception, whereas the Carcinogen 1 scenario，which represented the precise risk 
level, caused people to feel safest among three presentational formats. There was no 2-way 
interaction effect found among the factors. More precisely, the Group Size effect did not 
interact with Insurance, Scenario nor Risk Level. 
An unexpected 3-way interaction effect was found between Insurance, Group Size and 
Scenario, F (4, 848) = 2.84, ^  < .05. It was found that the risk perception for Carcinogen 1, 
Carcinogen 2 and Disease in alone situation with insurance was 32.2%，36.2% and 41.9%, 
whereas 27.8%, 37.4% and 35.2% for no insurance condition. The risk perception for the 
Carcinogen 1, Carcinogen 2 and Disease scenarios in the small group situation and with 
insurance condition was 31.8%, 30.3% and 35.5%; whereas the risk perception in the no 
insurance condition was 30.6%, 32.5% and 32.6%. The risk perception for three scenarios in 
large group situation and with insurance condition was 26.5%, 25.2% and 28.9% and 21%, 
25% and 34% for no insurance condition. Almost all scenarios in insurance and no insurance 
conditions demonstrated the descending trend from alone to small and large group situation, 
except the Carcinogen 1 scenario with insurance condition and the Disease scenario in no 
insurance. There was an ascending trend from alone and small group in Carcinogen 1 scenario 
with insurance condition and an ascending trend in the Disease scenario without insurance 
condition. These two unusual patterns contributed to the 3-way interaction effect in risk 
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perception. However, since the 3-way interaction effect was an unexpected result, it will not be 
discussed fiirther here. 
Individualism Vs. Collectivism 
Another two factorial designs were used to examine the interdependent heuristic bias on 
risk perception. The General Collective Index (GCI), based on the INDCOL，was used to 
assess the collectivistic orientation of all participants. Participants were divided into 2 groups, 
individualist and collectivist. In order to have a clearer distinction between individualists and 
collectivists, only participants who were in the upper and lower 30 percentile of the GCI were 
included in the groups. There were 293 cases used for the analysis. There were 50, 42 and 46 
individualists randomly drawn from alone, small and large group condition. There were 50, 56 
and 49 collectivists randomly drawn from the alone, small and large group conditions. 
Cronbach,s alpha of the 17-item MDCOL for these 293 participants was 0.64, which is 
an acceptable alpha level for the 17-item scale. The mean GCI score for the individualists was 
58.5 and 70.2 for the collectivists. An independent t-test indicated that there was a significant 
difference between individualists and collectivists, t (1, 291) = -26.73, ^ < .001. The result 
meant that the present experiment was successful in distinguishing individualists and collectivists 
from the 293 participants. 
From the prior analyses, because no effect ofInsurance was found, the two insurance 
conditions were merged for the analysis of the interdependent heuristic bias in the group size 
effect. The three Risk levels were grouped for the analysis. As a result, the data in percentage 
were subjected to a 3 (Scenarios) x 2 (Collectivism Orientation) x 3 (Group Sizes) factorial 
analysis for self and others. The estimated risk levels for self and others in each scenario 
according to the collectivism orientation are shown in Figures 1 and 2. 
Effect of group size on perceived risk 24 
Insert Figures 1 and 2 about here 
Figure 1 describes how the collectivists and the individualists perceived risk among 
different group sizes. On average, the individualists perceived themselves as subject to as much 
risk the collectivists in all Group Size conditions, but both of them perceived a declining risk 
perception according to the group size. The individualists perceived that there were 29.6%, 
! 
37.2% and 39.3% of chances of getting cancer or disease in Carcinogen 1, Carcinogen 2 and 
Disease scenarios, when they are on their own. They felt safer when there were risk 
companions. The individualists perceived risk in the large group condition for Carcinogen 1， 
Carcinogen 2 and Disease were 22.5%, 24% and 31.4%. Meanwhile, the collectivists have the 
similar risk perception. They perceived they were more risky in alone situation and safer in the 
presence of others. The collectivists estimated they have 33.1%, 36.1% and 36.5% of chance to 
get cancer or to catch disease in Carcinogen 1，Carcinogen 2 and Disease scenarios in alone 
situation. Their estimated risk was reduced when the risk companions presence, 24%, 26.8% 
and 28.5% for Carcinogen 1, Carcinogen 2 and Disease in the large group. A statistical test 
was used to find out if there was any significant difference of perceived risk between the 
individualists and collectivists among different group size. The result will be discussed in the 
following section. 
Meanwhile, the pattem of descending of perceived risk for others of the collectivists and 
individualists in Figure 2 is comparable to Figure 1. The pattern of descending individualists' 
perceived risk for other people in the small group was not as stable as perceived risk of self in 
the small group condition. However, the unstable perceived risk in the small group did not 
affect the general trend of descending perceived risk from the alone to the large group situation 
for both collectivists and individualists. Because the declining trend for alone and large group 
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condition was similar to Figure 1，there was no fiirther description for Figure 2. Another 
statistical test was employed to find out whether individualists and collectivists perceived risk 
differently across difference group sizes. The result will be discussed later. 
Perceived Risk Between Individualists and Collectivists For Oneself. The ANOVA 
showed that the main effects of Group Size and Scenario were significant, F (2, 287) = 7.24, ^ 
< .01 and F (2, 574) = 8.04, ^  < .001 accordingly. The estimated risk levels were 35%, 30% 
and 24% for alone, small group and large group situation. The perceived risk level in the alone 
situation was significantly higher than in the large group situation. The Carcinogen 1 scenario 
(the precise format) encouraged people to feel safer (27%) among three scenarios, whereas the 
Disease scenario (the unknown risk level format) encouraged people to have be pessimistic 
(33%) about the future. In other words, the Scenario effect implied the significant difference of 
estimated risk levels among three presentational formats. None of the interaction effects was 
found to be significant. More accurately, the Group Size and Collectivism Orientation and 
Scenario did not interact with each other. 
Perceived Risk Between Individualists and Collectivists For Other People. The 
ANOVA indicated similar main effects to risk perception for self. There was a significant 
Group Size effect, F (2, 287) = 6.62, u < 01. The estimated risk levels were 36%, 32% and 
26% for alone, small group and large group situation. The risk level dropped with the 
increment of risk companions and provided a significant difference between the group sizes. 
Scenario effect was also found, F (2，574) = 8.15, ^  < .001. The perceived risk levels for the 
Carcinogen 1, Carcinogen 2 and Disease scenarios were 28.5%, 30.6% and 34.3%, which 
contributed to the significant Scenario effect. None of the main effects for Collectivism 
Orientation nor the interaction effect among the factors was found at .05 level. 
\ Discussion 
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The results ofExperiment 1 successfully and robustly demonstrate the effect ofgroup 
size on perceived risk in Hong Kong. People perceived that they were more at risk on their 
own than when accompanied by others. Furthermore, the result supported the hypothesis that 
the group size effect not only appears in the risk estimation for themselves, but also for the risk 
perception of others. These findings showed that the irrational belief ofbeing safer in a group is 
not only for the selfbut also for others. The results implied that the effect of group size on 
perceived risk was not a result of egocentrism. The factors which influence participants to 
believe that they are safer in group than being alone also influence the perception the risk level 
of others. 
Like the Japanese, Hong Kong participants misjudged their risk in the presence of risk 
companions. They ignored the external fact that no assistance can be obtained from the risk 
companions. Participants also ignored the statistical information of the risk level provided in the 
scenarios. They did not realize the relationship between their risk chance and the statistical 
figure. They failed to be aware of the average chance for an individual to get negative 
consequence and failed to realize that as the members of the population are subject to the 
average statistics. People generally estimate their level of chance subjectively from the risk level 
in the scenarios rather than from an average statistical index of risk. 
The results showed that the risk estimations in three scenarios are different, both for self 
and others. Since the patterns of descending perceived risk to self and others are so similar, the 
following discussion about the significant effect on risk perception for self is also applicable to 
the perception of others. In order to avoid the redundancy, only effects found uniquely in risk 
perception of others will be discussed further. 
The Relation between Scenario and Representative Level 
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Since three presentational formats were combined with three scenarios, there was an 
argument that the Scenario effect indicated that people are sensitive to the content of the 
scenarios. The structure of the three scenarios was almost the same and the differences between 
the three scenarios were the presentational format and the story of the scenarios. Although the 
nature of the misfortune is different between the three hypothetical scenarios, the main theme of 
the scenarios was very similar. The scenarios described how participants were involved in the 
misfortune without their prior knowledge. The effect of the presentational formats, i.e. precise, 
descriptive and the unknown risk level, might have produced a more salient difference between 
each scenario than the content. Therefore, the present study argued that there was no strong 
reason to explain the effect of scenario as a reflection of participants' different responses to the 
content of the scenario. 
Interaction Effect between Risk Level and Scenario 
There was an interaction effect found between Risk Level and Scenario. The interaction 
effect only showed that the degree of descent of perceived risk across the different 
presentational formats (Scenarios) was different in the presence of other people. Participant's 
risk estimation was determined by the stimulus risk level and they were also sensitive to the 
presentational format of the risk level. The interaction effect between Risk Level and Scenario 
shows the relationship between the two factors. In Experiment 1, 3% condition, the estimated 
risk level for the Carcinogen 1, Carcinogen 2 and Disease scenarios were 16%，22% and 31% 
respectively. When the stimulus risk level increased, participants tended to be correspondingly 
pessimistic. In 15% condition, people estimated the risk levels for Carcinogen 1, Carcinogen 2 
and Disease as 24%, 26% and 33%. In the 50% condition, people assessed the risk level for 
Carcinogen 1, Carcinogen 2 and Disease as 43%, 43% and 34%. The risk perception in the 
Disease scenario remained almost constant. This stable risk perception in the Disease scenario 
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may be explained by the unknown risk level of the scenario, which was free from the stimulus 
risk level. Therefore, an interaction effect between Risk Level and Scenario was found, when 
the perceived risk level for Carcinogens 1 and 2 changed according to the stimulus risk but not 
for Disease. However, this interaction effect did not affect how participants perceived the risk 
in the presence of others. 
Effect OfInsurance 
There was no significant effect found in the insurance condition. The result also 
indicated that there was no interaction effect between Insurance and Group Size. In Experiment 
1, the insurance condition was designed as a substitution for generating the feeling of comfort in 
fearful situation. The result showed that the feeling of comfort did not contribute to the 
tendency of descending perceived risk when among risk companions. Experiment 1 suggests 
that the group size effect is not a result of the confusion between the affiliation motive tendency 
in the fearful situation and the safety feeling. 
Individualists Vs. Collectivists 
The analysis of risk perception in terms of collectivism orientation among the 30 and 70 
percentiles of all participants in Experiment 1, i.e. 293 participants, did not support 
Yamaguchi's assumption of interdependent heuristic bias. No interaction was found between 
Collectivism Orientation and Group Size for self or for others. The result indicated a similar 
trend of descending perceived risk when among risk companions in individualists，and 
collectivists' responses. Not only the collectivists but also the individualists were mistaken in 
their risk perception. Therefore, the group size effect was found. The group of30 and 70 
percentiles showed all the same effects as were found in the entire sample except that the 
insurance condition was not considered. Participants felt that they were safer in a group than on 
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their own and the Group Size effect was found. The Scenario effect indicated that participants 
were sensitive to the presentational format of the risk level. 
Furthermore, the group size effect found in both individualists and collectivists implied 
other factor(s) may contribute to the effect and such factor(s) is/are not related to the 
collectivism orientation. Furthermore, such factors might not be caused by the affiliation motive 
tendency in a fearful situation as the present study has already discussed previously. The 
present study suggested that the availability heuristic bias as the cause of the group size effect. 
This availability heuristic bias emphasized that people's estimation depends on how easily an 
example of the event can be recalled or imagined. A further elaboration and examination of the 
role of availability heuristic bias were found in Experiments 2 and 3. 
Subjective Risk Level 
In Experiment 1, both overestimation and underestimation were found, regardless of the 
number of risk companions. The over- and underestimation of risk level in the Carcinogen 1 
and Carcinogen 2 scenarios suggests that people may have a subjective risk level. When the 
stimulus risk level does not reach their subjective risk level, participants tended to overestimate 
the risk level, making it closer to their subjective risk level. In Carcinogen 1 at 3% and 15% 
conditions, participants overestimated the risk level by 13% and 9%. In Carcinogen 2 at 
extremely low (equivalent to 3% in precise format) and quite low (equivalent to 15% in precise 
format) conditions, participants overestimated the risk level by 18% and 11%. Participants 
underestimated the risk level by 7% in both Carcinogen 1 and Carcinogen 2 scenarios at 50% 
level. The data suggested that if there is a subjective reference level of perceived risk, it is 
somewhere between 15% and 50%. The stable perceived risk of the Disease scenario, when it 
was presented with the Carcinogen 1 scenario in 3%, 15% and 50%, suggests that the 
subjective risk level may be somewhere around 33%，regardless of the number of risk 
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companions. Interestingly, the estimated risk level found in Experiment 1 was almost the mid 
point between the subjective risk level (33%) and the stimulus risk level (3%, 15% and 50%) in 
precise and descriptive risk formats. 
Applying this hypothesis, namely that people refer to a subjective risk level, to the effect 
of group size on perceived risk, it can be seen that there were different subjective risk levels for 
the alone and large group situations. Participants apparently had a higher subjective risk level 
for the alone situation than the subjective risk level for the large group situation. If the 
perceived risk of the unknown risk level can use as the reference for the explanation of 
subjective risk level, the perceived risk for different group size would be used to explain 
difference subjective risk level for different group size. The result showed that the subjective 
risk level for the alone, small group and large group were 37.6%, 32.2% and 29.2%. The same 
declining trends were found in participants' estimation of the Carcinogen 1 and Carcinogen 2 
scenarios. Therefore, the result suggested that there were different subjective risk levels for the 
alone, small group and large group. 
Ego Defense Mechanism As An Explanation 
The overestimation of risk level in the 3% and 15% condition can be elaborated by 
Weinstein's (1982) motivational ego-defense explanation. The ego defense motivation 
emphasizes on the degree of the controllable events. When people are facing a controllable 
hazard, they may consider themselves healthier than average in order to show that they are 
smart enough to prevent the negative consequences. When people are facing an uncontrollable 
hazard, the safety and health perception difference between self and others disappeared. The 
self-image of an intelligent person would not be damaged when facing an uncontrollable hazard. 
The uncontrollable hazard described in the present scenarios help people to feel that the 
chance of them suffering the negative consequences did not threaten their self-image as an 
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intelligent person. As a result, the ego defense mechanism is not alarmed or evoked. People 
are more willing to prepare themselves for the worst. Individual pessimism was found not only 
in the lone situation, but also in the large group situation. Furthermore, even if the misfortune 
came true, the preparation for the worst would not harm people's self-esteem. People 
understand that the failure to prevent the event is not because they stupidly put themselves in 
jeopardy, but only because there was no way to avoid it. Therefore, the ego-defense mechanism 
did not stop people being pessimistic and overestimating the risk level, when the stimulus risk 
was less than their subjective risk level. However, when the stimulus risk was greater than 
participants' subjective risk level, participants' risk estimation was affected by their subjective 
risk level. The ego-defense mechanism did not affect participants' perceived risk, because their 
risk estimation did not exceed the subjective risk level. 
Additional Finding about Descriptive Format 
The perceived risk level in Carcinogen 2 was very interesting. Firstly, it indicated that 
the choosing of the descriptive adjective was very successful. The result showed the similar 
perceived estimated risk level between the precise and descriptive risk format. For example, in 
Carcinogen 1 scenario, participants assessed the risk as 17% in the 3% condition, 24% in the 
15% condition and 43% in the 50% condition. In the Carcinogen 2 scenario, participants 
perceived the probabilities of 22%, 25% and 43% of getting cancer in the extremely low, quite 
low and extremely high risk level situation. It implied that the perceived risk in descriptive 
format produced the same risk perception for the low, medium and high risk levels. 
Furthermore, the descriptive format also produced the similar declining trend of the risk 
perception when the risk companion increased. Participants perceived there was 16%, 21% and 
43% in Carcinogen 1 and 24%, 26% and 43% in Carcinogen 2 from alone to small and large 
group condition. The result showed that the descriptive presentational format was successfully 
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to produce the same distortion, i.e. feeling safer in group than on their own, as the precise 
presentational format. 
Secondly, the perceived risk level in Carcinogen 2 revealed how the participants 
changed their risk perception when the question emphasized different aspects, i.e. the estimation 
of the risk chance from the descriptive adjectives and the risk chance for oneself or others. In 
the pilot study, when participants were asked to estimate the risk level for a group of descriptive 
adjectives, they perceived 3.2%, 16.7% and 56.2% for the adjectives "extremely low", “quite 
low" and "relatively high". In the present experiment, when participants were asked to estimate 
the risk level for having the misfortune according to these three adjectives, the perceived risk 
level was changed to 22%, 25% and 43% respectively. It is obvious that participants 
interpreted the question differently，even ifboth questions asked them to give their estimated 
risk. The present study speculated that when participants estimated the risk levels of the 
descriptive adjectives in the pilot study, they concentrated only on the adjectives. When 
participants were asked to evaluate their risk level for the situation, they started to consider 
other information, such as risk companion and their personal strengths. As a result, the 
estimated risk level in Carcinogen 2 differed from the estimated risk level of the descriptive 
adjectives in the pilot study. Such considerations may also apply in the precise and unknown 
format and eventually participants perceived they are safer in the group than in the alone 
situations. 
Experiment 2 
Although Experiment 1 showed that the group size effect is neither caused by 
interdependent heuristic bias nor as the result of the affiliation motive tendency in a fearful 
situation, it failed to provide further explanation for the cause of the effect of group size on 
perceived risk. 
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The Availability Heuristic Bias As An Explanation 
Tversky and Kahneman (1974) suggested that people adopt an availability heuristic in 
reasoning. People'sjudgment of particular events is determined by how easily an example of 
the event can be recalled or imagined. People hear the news about one or two victims killed in 
car accidents daily in their community, but they did not hear the news about the disaster that 
killed many victims on a daily basis. Therefore, the relative frequency of recalling the number of 
people being killed in the alone situation or a small group situation is more available for people 
to bring to mind than the frequency of recalling that many people being killed in a large group. 
For this reason, in a low risk situation, people tend to overestimate the chance ofbeing killed 
individually but the degree of overestimation is reduced in a large group situation. 
Experiment 2 tests the role of the availability heuristic bias in effect of group size on 
perceived risk. People tend to stereotype another person according to his or her occupation. 
For example, people believe that adventurers are prepared to take risks or even sacrifice their 
lives in order to explore the world. Therefore, people imagine that adventurers are more at risk 
than are ordinary people. Experiment 2 argues that an occurrence of a large number of 
adventurers dying in a single event is more available for people to imagine than a large number 
of ordinary people dying in one accident. Such availability causes people to perceive a high risk 
level for an adventurer in a large group situation. Experiment 2 uses the adventurer as the 
character in the scenarios to stimulate participants' risk perception. It is hypothesized that when 
participants perceived the likelihood of misfortune in a large group after prompted by the 
adventurers, there is no group size effect found in this condition. 
Method 
Participants 
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The participants in Experiment 2 were 72 undergraduates of the Chinese University of 
Hong Kong. Hatf of the participants were recruited from the course ofIntroductory 
Psychology and the rest were enroUed from the General Education course, named Personal 
Growth and Behavior. Participation was on a voluntary basis and were participants equaUy 
distributed between each condition. AU of the participants reported no previous participation in 
a similar experiment. There were 24 males and 48 females. The mean age was 20.99. 
Design And Materials 
The present experiment was only interested in the estimated risk level in the alone and 
large group situations. The smaU group condition (10 risk companions), used in Experiment 1, 
was dropped from the present experiment. As a result，the Group Size was a 2-level condition 
(alone and large group) and eventuaUy formed a 3 (Scenarios) x 2 (Group Sizes) factorial 
design ANOVA. There were 36 participants in each ceU. The order of three scenarios was 
counterbalanced. The number of adventurers in the large group situation was reduced to make 
the story more sensible for the participants. It is implausible to have a team of 10,000 
adventurers explore a place at the same time. The numbers of adventurers in the large group 
were 100, 500 and 1,000 for the Carcinogen 1, Carcinogen 2 and Disease scenarios. 
Three hypothetical risk scenarios were presented to the participants. Experiment 2 
adopted 3% as the stimulus risk level, since this is closer to reality. The scenarios used in 
Experiment 2 were similar to the 3% without insurance scenarios in Experiment 1. However 
the main character of the three scenarios, who was subjected to the risk was changed from 
ordinary people to an adventurer. Experiment 2 measured only the estimated risk level for 
others. The fuU text of the large group situation for Experiment 2 is presented in Appendix E 
and the Chinese version is shown in Appendix F. 
Procedure 
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Participants were randomly assigned to two group sizes. They were asked to read three 
scenarios and estimate the physical risk level for each adventurer. 
Results and discussion 
The mean percentage risk estimations for the adventurer in each scenario are shown in 
Figure 3. A factorial design with 3 (Scenarios: Carcinogen 1, Carcinogen 2 and Disease) x 2 
(Group Sizes: alone and large group) ANOVA was formed for the analysis of the data. The 3-
level scenario was a within-subject factor and the Group Size was a between-subject factor. 
Figure 3 indicates the gentle descending tendency of the risk perception of others between the 
alone and large group situations. In the Carcinogen 1 scenario, participants perceived there 
were 27.6% and 18.6% chances for the adventurer of getting cancer in the alone and large 
group conditions. In the Carcinogen 2 scenario, participants estimated that the adventurer had 
41.7% and 36.7% chances of getting cancer in the alone and large group conditions 
respectively. In the Disease scenario, participants believed that there were 47.3% and 37.8% 
chances of getting cancer in the alone and large group conditions respectively. 
Insert Figure 3 about here 
Perceived Risk Level For The Adventurer. The result indicated no significant main 
effect for the neither Group Size, F (1, 70) = 2.44，^ > . 1，or for the interaction effect with 
Scenario and Group Size (at .05 level). The Scenario effect was the only main effect found in 
Experiment 2, F (2，140) = 13.86, ^  < .001. 
The result showed that the group size effect disappears when instance of a large number 
of deaths is more easily imagined. 
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Power Analysis. There were two possible causes for the failure to reject the null 
hypothesis in Experiment 2, firstly that no treatment (Group Sizes) effect was identified and 
secondly that the power was so low that there was not a fair chance to elicit a treatment effect 
with acceptable sample size. In other words, there were insufficient participants to show the 
treatment effect. 
It is possible that the failure to reject the null hypothesis is an important finding. When 
there is sufficient power, i.e. with sufficient participants, the finding should indicate the 
difference between population means, if there is any. Otherwise, the failure to reject the null 
hypothesis implies the difference between population means is very small and the treatment may 
not justify ftirther research. Therefore, Experiment 2 performed a power analysis to determine 
this as a possible reason that the present result failed to reject the null hypothesis. 
The estimated effect size in Experiment 1 was used for the estimating the power for the 
group size effect in this experiment. In order to find the estimated effect size for the reference in 
this experiment, an additional ANOVA for Experiment 1 was performed. It examined the group 
size for others. The data of the 3% with and without insurance conditions in Experiment 1 were 
used for the analysis. The factorial design was a 3 (Scenarios) x 2 (Group Sizes) ANOVA, in 
order to examine the group size effect on the risk perception for self and others. The 3-level 
scenario was a within-subject variable. 
Based on the effect size found in Experiment 1, the estimated power for the group size 
effect in this experiment was .79 for the perception of others' risk level. The 79% of chance for 
the detection of the difference between groups is a fair percentage. Although there was 
sufficient power to detect the difference in population means, the data in Experiment 2 failed to 
do so. The result implied that even if there was a difference in population means, it was small. 
In other words, when the instance of the risky adventurer is easily imagined, the effect of group 
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size on perceived risk no longer exists. The present author would like to argue that the failure 
to reject the null hypothesis is due to the effect of the availability heuristic bias on risk 
perception rather than that the tests lacked power. 
Discussion 
The Availability Heuristic Bias 
The result showed no significant risk perception difference between alone and large 
group conditions. Participants perceived that the adventurer was as much at risk in a large 
group as he was on his own. Although many reasons would contribute to the insignificant risk 
perception found in the group size effect in the present study, the availability heuristic 
hypothesis may be one of the most possible explanations. 
According to the availability heuristic hypothesis, people'sjudgment depends on how 
easy it is to imagine the reference instance. People stereotype certain kinds of occupation as 
risky. The safety feelings ofbeing in a large group is overwhelmed when the main character 
was related to the stereotyped occupation. An adventurer is one of the characters that people 
expect to be more at risk than ordinary people. The chance of one person, no matter an 
ordinary one or an adventurer, dying in one incident is plausible and more available for people 
to imagine than the chance of many ordinary people dying in one incident. From the media, 
people believe that incidents that involve one person dying or being injured are more common 
than incidents that involve a large number of people. For example, there was at least 1 incident 
that cost a live, e.g. car accident, in a week, but there was less than 1 incident that cost a small 
group of people's life, e.g. 10 people died together, in a month. Thus, the frequency for people 
to recall the numbers of an ordinary person dying alone are more easily recalled than the 
frequency of an ordinary person ofa large group dying. However, it is easier to imagine the 
deaths of a large group of at-risk people, such as adventurers, than deaths of a large group of 
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ordinary people. People may think that the adventurer is more ready to take risk in their 
adventure and they have more chance to face dangerous situations than ordinary people. 
Therefore, when participants are able to imagine that many adventures dying in large group, the 
effect ofgroup size on perceived risk was not found in this experiment. Although Experiment 2 
primarily suggested the availability heuristic hypothesis as one of the possible explanation for 
the insignificant group size effect, it was necessary to gather further evidence to support the 
hypothesis. 
Furthermore, the comparison of the perceived risk level between Experiments 1 and 2 
helped to provide additional support for the availability heuristic bias. In the present 
experiment, the perceived risk level for Carcinogen 1，Carcinogen 2 and Disease in the alone 
situation was 27.6%, 41.7% and 47.3%. Meanwhile the estimated risk level for the same 
scenarios in the large group situation was 18.6%, 36.7% and 37.8%. In Experiment 1, the 
perceived risk levels for these three scenarios at 3% risk level, with and without insurance 
conditions and in the alone situation were 20.5%, 31.1% and 41.4%. Meanwhile the estimated 
risk levels for the same scenarios in the large group situations were 12.9%, 16.6% and 25.8%. 
The results indicated that all the perceived risk levels in 6 conditions in Experiment 2 were 
larger than those ofExperiment 1. This implied that the adventurer role was successful in 
stimulating participants to perceive more danger for the high-risk target than the ordinary 
people in Experiment 1，leading to the elimination ofthe group size effect. However, since the 
size in the large group was difference between Experiments 1 (1,000, 10,000 and 50,000) and 2 
(100, 500 and 1,000), a statistical test for Experiments 1 and 2 may not bejustified. Therefore, 
no statistical test was conducted to compare the data from two Experiments. 
Effect Of Scenario 
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The Scenario Effect meant that participants perceived risk differently for each 
presentational format. In Carcinogen 1，Carcinogen 2 and Disease scenarios, participants 
perceived there were 23.1%, 39.2% and 43.6% getting the misfortune, regardless of the group 
size. In this experiment, the result showed that the precise format (Carcinogen 1 scenario) 
yielded the smallest risk estimation among three presentational formats of risk level. 
Meanwhile, the Disease scenario stimulated participants to give the largest risk estimation. This 
smallest risk estimation was attributed to an anchor effect of the risk level provided in 
Carcinogen 1 scenario. When participants estimate the risk level, they are restricted by the risk 
level provided in numerical terms. There was no such restriction in the unknown risk level 
condition, i.e. the Disease scenario. Participants were free to guess wildly. As a result, the 
estimated risk level for the unknown risk level was perceived as the riskiest among the three 
presentational formats. 
The Scenario effect in this experiment was similar to the result of3% and all insurance 
conditions in Experiment 1. In Experiment 1, the perceived risk levels for the scenarios of 
Carcinogen 1, Carcinogen 2 and Disease were 17.0%, 22.5% and 32.9% respectively. In both 
experiments, the precise format (Carcinogen 1) evoked the smallest risk estimation among the 
three presentational formats of the risk level. Furthermore, the Disease scenario yielded the 
largest risk estimation. Therefore, a robust estimation pattern for different presentational 
formats was found, where the precise format yielded the smallest risk estimation and the 
unknown format aroused participants to perceive a higher level of risk. 
Experiment 3 
The results ofExperiments 2 primarily suggested that availability heuristic bias could 
influence the effect of group size on perceived risk. However, Experiment 2 did not directly 
examine the role of the availability heuristic bias. Experiment 2 hypothesized that the death of 
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the risk-taking adventurer is easier to imagine than a large number of death in a single crisis. 
Experiment 3 was designed to test the availability heuristic bias more specifically and directly. 
According to the availability heuristic bias theory, the obstacle to imagining an instance 
of many people dying encourages a feeling of safety in the presence of risk companions. 
Experiment 3 tried to help participants to realize that there are real life tragedies which cause a 
large number of deaths and casualties in a single incident. Participants were asked to read the 
priming material which mentioned a disaster that killed almost 40 people. Experiment 3 
hypothesizes that if participants are primed by a real life tragedy that involved a large number of 
casualties, the conservative estimate of the risk level in a large group would be reduced. 
Method 
Participants 
Totally 44 participants were enrolled in Experiment 3. Six male and nine female 
undergraduates from the Chinese University ofHong Kong participated in this experiment to 
fulfill their course requirement. Their mean age was 19.7. Further 11 males and 18 females 
recruited from the Institute ofEducation in Hong Kong participated on a voluntary basis. The 
mean age of these participants was 20.9. None of these participants reported participation in 
any similar experiment. 
Design And Materials 
The priming material in Experiment 3 was copied from a Hong Kong Chinese 
Newspaper. The newspaper reported 39 dead, 80 injured and 38 missing in a fire accident. The 
tragedy happened four months before the present experiment was performed. The priming 
material was typed on A4 paper with all the newspaper headlines removed. The full text of the 
priming material is presented in Appendix G, where the Chinese version is introduced in 
Appendix H. 
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Just similar to the experimental design in Experiment 2, this experiment was only 
interested in the perceived risk level in the alone and large group situation. No small group 
condition (10 risk companions) was used in the present experiment. The numbers of 
adventurers in the large group were 1,000, 10,000 and 50,000 for Carcinogen 1, Carcinogen 2 
and Disease respectively. Only two hypothetical risk situations were used. The two scenarios 
were the descriptive format of extremely low chance for Carcinogen 2 and the unknown risk 
level for Disease. The reason for using the extremely low chance as the stimulus risk level was 
because this risk level is closer to reality. These two scenarios were the same as the without 
insurance condition used in Experiment 1. The order of scenarios in each condition was 
counterbalanced. A 2 (Scenarios) x 2 (Group Size) ANOVA was formed to analyze the data in 
this experiment. 
Procedure 
Participants were asked to read the priming message and summarize 10 main points 
from the message. Usually participants finished the task within 30 minutes. After participants 
finished the priming material, they were asked to read 2 scenarios as if they were performing 
another experiment. Participants were randomly assigned to the alone and large group 
situations and asked to give their estimated risk level for each scenario. 
Results 
The mean percentage risk estimations, for self and others, in each scenario and each 
condition are presented in Figure 4, which shows that there was an ascending tendency, from 
the alone to large group situations, found in the Disease scenario for self and others. 
Participants perceived that the large group situation was riskier than the alone situation (38.4% 
vs. 48.4% for self, and 40.1% vs. 53.4% for others). Although the risk perception in 
Carcinogen 2 did not show the ascending tendency seen in Disease, the degree of descent was 
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more gentle. Participants perceived the risk level to be 37.6% for self and 39.2% for others in 
the alone situation and31.1% and 34.8% respectively in the large group situation. 
Insert Figure 4 about here 
The estimated percentage risk for self and others were the two dependent variables for 
Experiment 3. The two dependent variables were subjected to two 2 (Scenarios: Carcinogen 2 
and Disease) x 2 (Group Sizes: alone and large group) ANOVAs. The two factorial designs 
were used to examine the effect of group size on perceived risk for self and others. The 2-level 
scenario was a repeat measure variable. 
Perceived Risk Level For Self. The result showed a marginal Scenario effect, F (1, 42) 
=3.73 , p = .06. The Group Size effect and interaction effect did not yield a significant 
difference. The result indicated that when people perceive the risk level for themselves, they 
have a similar risk estimation for different Scenarios. 
Perceived Risk Level For Others. The Scenario effect was found significant, F (1, 42)= 
5.0 , 2 < 05. There was a significant interaction effect of Scenario and Group Size, F (1, 42)= 
4.15 , £ < .05. No main effect was found for the Group Size effect. The significant interaction 
effect of Scenario and Group Size effect was caused by the interaction between the ascending 
and descending tendency in the Disease and Carcinogen 2 scenarios. It reflects the difference 
levels of risk that participants perceived were inherent in the various scenarios. 
Power Analysis. Due to the lack of a control group in this experiment, it might be 
argued that the small number of participants caused the failure to reject the null hypothesis. The 
present experiment uses the estimated power to justify the failure to reject the null hypothesis. 
The estimated effect size come from Experiment 1, two additional ANOVAs for Experiment 1 
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were performed. One examined the group size effect for self and for others. The data ofthe 
3% with and without insurance conditions and the Carcinogen 2 and Disease scenarios were 
used for the analysis. The two factorial designs were 2 (Scenarios) x 2 (Group Sizes) 
ANOVAs. The 2-level scenario was a repeat measure variable and the 2-level Group Size was 
a within-subject factor. 
The estimated effect sizes in Experiment 1 for self and others were .779 and .714. By 
using the effect size ofExperiment 1, the power for the current experiment was .703 and .637 
for the risk estimation of self and others. 
According to the estimated power for Experiment 3，there were 74% and 64% chances 
of detecting the group size effect for risk perception for self and others. These are quite 
reasonable possibilities of detecting the effect. They show that the failure to reject the null 
hypothesis in Experiment 3 was not caused by insufficient power, i.e. insufficient participants, 
but the difference in perceived risk between group size was small. In other words, the result 
shows that it is important to notice that there is no significant group size effect when 
participants were primed by reading about the big tragedy that caused many casualties. 
Participants became pessimistic towards a large group situation. 
Comparison between Experiments 1 and 3. Since the number of risk companion in the 
large group in Experiments 1 and 3 were identical, further ANOVAs were conducted to provide 
further support for the role of the availability heuristic bias in the group size effect. 
Those participants, in Experiment 1, who responded in the extreme low condition with 
and without insurance condition was used as the control group in such an analysis. As a result, 
96 participants from Experiment 1 were used in these analyses. The estimated risk levels for 
self and others in each scenario and condition are shown in Figures 5 and 6. 
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Insert Figures 5 and 6 about here 
Two factorial designs, one for self and one for others, with 2 (Scenarios: Carcinogen 2 
and Disease) x 2 (Group Sizes: alone and large group) x 2 (Experimental condition: Control --
Experiment 1 and Priming ~ Experiment 3) ANOVAs were performed. Only the scenario was 
a within-subject factor and the rest were a between-subject factors. 
The ANOVA found main effects for the Condition，F (1，136) = 7.53，u < .05，and 
Scenario for the perceived risk for self, F (1, 136) = 12.48,总 < .05. Furthermore, two 
interaction effects were found: between Condition and Group Size F (1, 136) = 5.25,总 < .05 
and Condition, Group Size and Scenario for self, F (1，136) = 4.27, p < .05. 
A similar result was found in the analysis of the perceived risk for other people. Two 
main effects were identified. They were the Condition effect, F (1，136) = 11.16, ^  < .001, and 
the Scenario effect, F (1，136) = 18.07, ^  < .001. A 2-way interaction effect were found, 
Condition and Group Size, F (1, 136) = 6.20, g < .05. A 3-way interaction effect was found, 
Condition and Group Size and Scenario, F (1, 136) = 4.23, ^  < .05. 
The result of the perceived risk for self and others provided strong evidence to support 
that the effect of group size on perceived risk was contributed by the availability heuristic bias. 
The effect of group size on perceived risk was only found when participants failed to access the 
reference of a huge casualty in a single incident. 
Discussion 
The result failed to reject the null hypothesis that there was a priming effect for the 
illusory safety in the presence of risk companions. The result showed that the priming material 
successfully helped participants to imagine the reference instance of a large number of victims in 
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large group situation. As a result, the effect of group size on perceived risk was reduced. 
Experiment 3 provided empirical support for the hypothesis that the group size effect is caused 
by availability heuristic bias. 
Effect Of Scenario For Self 
The results of risk perception for self only showed the main scenario effect, which 
implied that participant's risk perception between different presentational formats was different 
In the risk perception for self, participants perceived that the risk was 34.4% in the Carcinogen 
2 scenario and 43.4% in the Disease scenario. They also estimated the risk as 37.0% and 46.8% 
for the Carcinogen 2 and Disease scenarios respectively. The descriptive format in the 
Carcinogen 2 stimulated participants to have a lower risk estimation than Disease. This pattern 
of estimated risk level in descriptive format and the unknown risk level was similar to the 
estimated risk pattern found in Experiments 1 and 2. The results once again showed that the 
unknown risk level for the scenario ofDisease evoked the greatest risk estimation. 
Interaction Effect Between Scenario And Group Size For Others 
The main finding for the risk perception for others was the interaction effect between 
Group Size and Scenario. After reading the priming materials, participants no longer believed 
that they were safer in the presence of others than alone, because they started to recognize or 
recall that many victims may be found in a large group situation. Although there was a 
descending tendency in perceived risk when among risk companions in the Carcinogen 2 
scenario, the degree of the descent is reduced. People perceived that there was 38% and 31% 
respectively chances of them getting cancer when they were alone and in the presence other 
people. 
When participants were asked to estimate the risk level for the Disease scenario, they 
perceived that the large group situation was more dangerous than the alone situation (48% 
I Effect of group size on perceived risk 46 
chance of getting the disease in the large group situation compared to 38% in the alone 
situation). The result indicates the priming material helped people to think of the instance ofa 
tragedy that cost many lives. The effect of the primer was so powerful that it even made 
participants perceive more danger in a group than on their own. The combination ofone 
ascending and one declining trend in perceived risk (i.e. ascending trend in the Disease scenario 
and descending trend in the Carcinogen 2 scenario) caused the interaction effect between 
Scenario and Group Size in Experiment 3. The interaction effect indicated that when the 
reference of many people getting a misery in a large group was made available to the 
participants; the group size effect was reduced. Furthermore, if participants were allowed to 
have a free estimation of risk levels from the scenario, i.e. they were not restricted by any 
provided risk level, they would perceive that being in a large group is more danger than on their 
own. 
The present study suggests that we need to obtain more empirical data to support this 
interaction effect, because no interaction effect was found in the risk perception for self. If 
there is a similar effect found in self risk perception, the present study would have more 
confidence on this interaction effect. 
Interaction Effect Between Condition and Group Size for self and others 
The results found in the comparison between Experiments 1 and 3 provide very strong 
support for the availability heuristic bias. The results showed that the group size effect would 
only be found in the control condition. When participants were primed by the real life strategy 
that involved 39 dead in a single incident, they were no longer felt that being in a group was 
safer than being alone. The robust result was not only found in the self risk perception, but also 
found in the risk perception of others. In other word, the priming condition was successfiil in 
eliminating the group size effect. 
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However, there was a three-way interaction effect involving the Group Size, Condition 
and Scenario. The result may suggest that participants may be sensitive to the format of the 
scenario or the content of the scenario. One of the arguments could be that participants may 
think the chance of getting disease would be greater when they were surrounded by a lot of 
potentially sick people. This is one way to explain the 3-way interaction, and it is worthwhile to 
explore this issue fiirther in the future. 
General Discussion 
The present study was instigated by the findings in previous research on the group sizes 
effect on risk perception (Yamaguchi, 1995). In the previous research, Yamaguchi found that 
there was an illusory perception of safety in the presence of risk companions. In his study, 
Japanese felt that they are safer in a group than they are on their own. The present study 
successfully replicated the declining tendency on risk perception associated with the increasing 
numbers of risk companions, in a Hong Kong population. It is argued that the group size effect 
is a common mistake committed by people and is found in different cultures. 
Effect OfGroup Size On Perceived Risk For SelfAnd Others 
Additionally the present study showed a similar declining trend in the perceived risk 
level for other people. Participants not only felt they themselves were being safer in a large 
group, but also had the same perception for others. The group size effects found in self and 
others imply that the group size effect is not caused by egocentricism. The result shows that the 
subjective factor, namely the group size, causes people to believe that the lower risk chance 
would also apply to others. Therefore, people were not egocentric when they perceive the risk 
level in the presence of others. 
No Evidence For Interdependent Heuristic Bias And Feeling Of Security In Group In The 
Effect OfGroup Size On Perceived Risk 
I Effect of group size on perceived risk 48 
There was no empirical support for Yamaguchi's suggestion of interdependent heuristic 
bias for the group size effect. According to the definition of individualist suggested by Hui & 
Triandis (1986), individualists are more independent of groups and do not value harmonious 
relations as much as the collectivists. The individualists do not have such strong group feeling 
as the collectivists. According to Yamaguchi's interdependent heuristic bias, the group size 
effect should not be found in individualists, as they do not have the interdependent orientation 
that collectivists do. It was found both the collectivists and individualists believe that they are 
safer in a large group. The result in Experiment 1 indicated that the interdependent heuristic 
bias in collectivistic culture did not account for the effect of group size on perceived risk. The 
possible reason for the main group size effect for both individualists and collectivists was the 
availability heuristic bias, because the bias was not related to collectivism orientation. 
Therefore, not only the collectivists but also the individualists felt safer in a group than on their 
own. They felt safer in a large group because they could not recall the instance of many people 
suffering in a single occurrence. In contrast, participants could easily recall the instances of a 
person suffered in an event. Therefore, both individualists and collectivists were biased to the 
same degree by the frequency of the instance that they recalled. Furthermore, there was no 
empirical support for the hypothesis of the confusion between feeling of security and feeling 
safety for the effect of group size on perceived risk. The feeling of security aroused by the 
insurance policy failed to demolish the effect of group size on perceived risk in Experiment 1. 
Subjective Risk Level 
Experiment 1 successfully showed how people's risk perception changes according to 
the stimulus risk level. When the stimuli risk level was low (3% and 15%), people tend to give 
an overestimation on risk level. When the stimulus risk level is high (50%), people are no 
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longer pessimistic but tend to underestimate the risk level. Such changing of risk estimation 
may be influenced by the risk level. 
The result in Experiment 1 indicated that people's risk estimation depended on people's 
subjective risk level. The subjective risk level lead to over- and underestimation of risk level, 
when there was a difference of risk level between the subjective and stimulus risk levels. When 
the stimulus risk level is lower than participants' subjective risk level, they tended to 
overestimate the risk level. On the contrast, when the stimulus risk level is higher than 
participants' subjective risk level, they would underestimate the risk level. Therefore, the over-
and underestimation of risk level could reflect participants' subjective level. Furthermore, 
Experiment 1 also found there are different subjective risk levels for alone and in presence of 
others situations. People's subjective risk level in alone situation is higher than in large group 
situation, which contribute to the group size effect. 
Effect Of Contextual Cues 
Contextual cues for the effect of group size on perceived risk include group size, the risk 
level, the main character of the scenarios and priming. Participants' perceived risk was 
influenced by group size in Experiment 1. Participants felt that they were safer in a group than 
in the alone situation. 
Participants were sensitive to the risk level because their risk estimation was restricted 
by the stimulus risk level. In Experiment 1, participants overestimated the risk level in 3% and 
15% condition, but not in the 50% condition. The result in Experiment 1 suggested that 
participants estimated their risk level subjectively from the stimulus risk level in the scenario 
rather than from the figure as an average index of risk. 
Participant's risk perception was influenced by the main character or background of the 
scenario. In the 3% condition, participants have different subjective risk level for the adventurer 
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and ordinary people. Participants perceived the adventurer as more at risk (27.6%, 41.7% and 
47.3% for Carcinogen 1, Carcinogen 2 and Disease in alone situations; 18.6%, 36.7% and 
37.8% in large group conditions) than ordinary people in both alone and large group conditions 
(20.5%, 31.1% and 41.4% for Carcinogen 1, Carcinogen 2 and Disease in alone situations; 
12.9%, 16.6% and 25.9% in large group conditions). In other words, people tended to estimate 
that the adventurer in both alone and large group situations were more subject to risk than the 
ordinary people in the same situation. 
Experiment 3 indicated that people were sensitive to priming. After reading the priming 
materials, they tended to perceive that the large group situation (34.8% in Carcinogen 2 and 
53.4%) was not safer than the alone situation (39.2% for Carcinogen 2 and 40.1% for Disease) 
Influenced by the priming materials. The group size effect was no longer found in Experiment 
3. The effects of contextual cues in the main character or background of the scenario and the 
priming are also related to the availability heuristic bias. These contextual cues help to remind 
participants to recall the reference of many people died in a large group which reduced the 
group size effect. 
Availability Heuristic Bias As An Explanation 
The present study found empirical support to show that the effect of group size on 
perceived risk among risk companions is a product of availability heuristic bias. 
People use a simple heuristic to reduce the complexity of possible solutions to a 
problem. Tversky and Kahneman (1974) have shown that in a variety of different situations 
people will tend to adopt an availability. People operate the heuristic to comprehend the risk 
situation. When people are asked to estimate the frequency or chance of a particular event, 
people base their judgment on the availability of instances or scenarios. For example, if people 
are asked to estimate the risk of a heart attack in middle aged people, their assessment is 
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determined by how many occurrences of such an event have happened to people they know. 
Therefore, the role of personal experience and knowledge play an important role in people's 
judgment of the likelihood of the misery. 
When people are asked to assess the possibility of misfortune, e.g. getting cancer, in the 
alone situation, people adopt the availability heuristic to determine their answer. People tend to 
overestimate the risk level in the alone situation. Similarly, the judgment of the probability of 
misfortune in a large group is also determined by how many occurrences of a large number of 
people suffering misfortune together are known to the respondent. In general, we know more 
about accidents that cost a few lives than disasters that kill a large number of people. 
Therefore, instances oflarge scale of casualties are hard to recall, without prompting. When 
people are asked to assess the possibility of negative consequence in a large group, they find it 
hard to recall such instances. Because it was difficult for participants to recall examples oflarge 
number ofpeople dying, they tend to estimate the risk level for a person in the large group 
situation as low. The present author argues that the group size effect is a result of the 
availability heuristic bias. 
When people could easily imagine instances of a person suffering negative consequences 
in the alone situation, they tend to overestimate the risk. When people are asked to estimate the 
risk level in a large group situation, without recalling any examples of a lot of people suffering 
negative consequences, they tend to give a conservative risk estimation. Although risk 
estimation ofthe risk level in a large group situation was still higher than the stimulus risk level, 
participants felt they were safer in group in Experiment 1. When an example of a single person 
being involved in an accident is given, people tend to judge that there is a high possibility of 
suffering misfortune in the alone situation. As a result, people are pessimistic about the future 
in the large group situation and estimate a high risk. 
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Applied the above hypothesis to the present experiments, the hypothesis was verified. 
When the reference instances for the large group situation became available for participants, 
their risk estimation changed accordingly. Priming and changing main character from ordinary 
people to a risk-taking adventurer helped participants to access the reference instances. As a 
result, the group size effect was reduced after people read the priming material about the real 
fire tragedy in which 39 people died. As the reference example was a dramatic and impressive 
disaster for most ofHong Kong people, including the participants in Experiment 3，people 
estimated the risk chance in a large group situation as more risky than being alone. In 
Experiment 3, people estimated the chances of getting cancer in the Carcinogen 2 scenario were 
37.6% (in the alone situation) and 31.14% (in the large group situation). The descending 
tendency between alone and large group conditions was less than in Experiment 1, whereas the 
difference between two conditions in Experiment 1 was 7.7% for the 3% with and without 
insurance condition. People overestimated the chance of catching the disease at 48% in the 
large group condition, which is more danger than being alone, 38%. People even perceived that 
it was more risky in the large group situation than in the alone situation. 
The availability heuristic bias can also explain the varied responses in the small group in 
Experiment 1. Although the example of a disaster that killed many people is hard to imagine, an 
occurrence that killed a small group of people is relatively easy for people to recall. For 
example, a car accident may cost 3-4, or even more people's lives. However, the number of 
small group tragedies is smaller than the number of example misfortune suffered by a single 
person. Therefore, there was varying perceived risk in a small group. It depended on how 
readily available such instances are. 
Limitations and Suggestions 
Large Variance Between Participants, Response 
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The present study found that there was a large variance between participants' risk 
perception. The permitted range ofresponse was from 0% to 100%. The large variance 
between participants' perceived risk led to an unstable result between the cells of the analysis. 
Even though the declining tendency was seen in the results, sometimes no significant difference 
was found. In order to solve the problem, a large number of participants should be recruited to 
stabilize the variance. However, there was a practical constraint to allow the present study to 
have a large subject size. Although the present study tried to recruited as many participants as 
possible, there were insufficient participants to perform Experiments 2 and 3 with a control 
group. It is suggested that further research in this area uses a larger sample size not only to 
stabilize the variance of risk perception, but also to establish a complete experimental design, 
i.e. with both control and experimental groups. 
A Fearful Situation 
Experiment 1 argued that insurance could help to reduce participants' fear by providing 
financial protection against loss, illness or death. There is a problem to identify what kind of 
fear is salient for the participants in a fearful situation. Although financial loss is one of the 
worrying for people, death, illness or pain might be other sources for fear. Without an objective 
measure to determine what kind of fear that participants were experiencing. The present study 
assumed that the Insurance condition could help participants to get rid of the fear of financial 
loss and promote a sense of security for participants. Based on the results ofExperiment 1, the 
insignificant interaction effect between Insurance and Group Size suggested that no empirical 
support for Yamaguchi's affiliation motive tendency in a fearful situation. The present study 
suggests that it is worth while to further examine of the affiliation motive tendency in a fearful 
situation in terms of the reducing of fear of death or illness. However, the main problem is how 
to determine what kind of fear that the hypothetical situation generates. 
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Cross Cultural Study 
One of the important findings in the present study is to identify that the interdependent 
heuristic bias is not the cause of the effect of group size on perceived risk. Experiment 1 
showed that not only the collectivists perceived a declining risk level according to the group 
size, but individualists also had the same perception. In order to provide further support for the 
present argument, I would like to suggest cross culture research in the future. The present 
author believes that systematic cross cultural research should provide a stronger and further 
evidence to argue against the role of the interdependent heuristic bias in the group size effect. 
According to Hofstede (1980) Country Individualism Index, people in US, Australia, Great 
Britain or Canada were the most prominent individualists, and Venezuela, Colombia, Pakistan, 
Peru or Taiwan were the outstanding collectivists. The present study would suggest that a 
cross cultural study on the effect of group size among these countries in the ftiture would be 
very useful. 
Contextual Effects 
Experiment 2 tried to explain that the adventurer role helped participants to imagine that 
they were more at risk than were ordinary people. The adventurer role helped participants to 
imagine a higher possibility of many adventurers having the misfortune in a group than ordinary 
people and contribute to the elimination of the effect of group size on perceived risk. However, 
there is another possible factor that would contribute to the elimination of group size effect. In 
the scenarios of the adventurers, not only the adventurer was a new variable, compared to the 
scenarios in Experiment 1, the word "backward countries" that the adventurer visited was 
another new variable in the scenario ofExperiment 2. Since there was no control group in 
Experiment 2, it was hard to identify the role of the word "backward countries" to the group 
size effect. Thus, the present study suggests to have a further study to identify if"backward 
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countries" contributes to the elimination of group size effect. It suggests to have normal people 
in the backward environment, such as natives of that country, as the control group and have 
adventurers and ordinary modern urban people as the experimental group to explore how 
participants respond to the concept "backward countries". 
From Experiment 1 onwards, it was argued that the scenario effect was caused by the 
presentational format. However, it could be argued that the scenario effect was influenced by 
the scenario rather than the presentational format. In order to clear the role of the scenario 
effect, it is possible to contrast the effects of scenarios and formats. The strength of such a 
design would help to clarify the role of the presentational format, e.g. precise, descriptive and 
unknown format, and the role of the scenario itself. However, the trade-off is that a lot of 
participants are needed. 
Conclusions 
The present study demonstrated that the effect of group size on perceived risk in Hong 
Kong. It was found that participants not only felt safer in a group than in the alone situation for 
self, but the group size effect was also found in the perceived risk for others. One of the main 
contributions of the present study is the evaluation ofYamaguchi's two hypotheses for the 
group size effect. The empirical data in the present study showed that there was no evidence to 
support Yamaguchi's hypotheses. First, the empirical data indicated that the group size effect 
was not associated with the interdependent expectation in a collectivist culture. There was no 
perceived risk difference between individualists and collectivists. Second, even if the comfort 
feelings were generated by the insurance, the perceived risk level in the alone situation did not 
drop. No significant difference of the perceived risk between insurance and without insurance 
conditions were found. Therefore, Yamaguchi's hypothesis of affiliation motive tendency in a 
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fearful situation as a cause for the group size effect did not obtain empirical support from the 
present study. 
Another contribution of the present is to provide initial evidence for a possible 
explanation for the group size effect. Experiments 2 and 3 were initially suggested that the 
availability heuristic bias is able account for the effect of group size on perceived risk. There is 
evidence that people's riskjudgments depend on their awareness of relevant events and their 
outcomes. The frequency of occurrence of events in which many people suffer in a large group 
is very critical to participants' risk perception. The frequency of occurrence can lead to a risky 
estimation in the large group situation, which would eliminate the group size effect. The 
frequency of occurrence can be affected by the contextual changes of the background of the 
target character or by priming. 
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Table 1 
Mean Percentage ofRisk Estimates in 3%, 15% and 50% risk conditions for self 
Group Size (^umber ofRisk Companions) 
Risk Level Alone Small Group # Large Group ## 
With Insurance 
3% 
Carcinogen 1 (Precise) 22.46 (26.9) 23.04 (28.1) 15.83 (21.3) 
Carcinogen 2 (Descriptive) 31.21 (30.5) 19.96 (21.0) 12.48 (15.2) 
Disease (Unknown) 47.13 (23.6) 29.71 (21.6) 17.33 (19.0) 
15% 
Carcinogen 1 (Precise) 29.04 (27.1) 20.63 (13.6) 21.58 (20.2) 
Carcinogen 2 (Descriptive) 27.76 (26.6) 26.80 (26.1) 17.21 (20.8) 
Disease (Unknown) 36.96 (25.4) 32.00 (25.3) 27.38 (23.9) 
50% 
Carcinogen 1 (Precise) 44.79 (19.9) 46.04 (18.9) 37.38 (21.1) 
Carcinogen 2 (Descriptive) 47.92 (24.8) 38.17 (22.1) 40.21 (26.1) 
Disease (Unknown) 35.67 (26.4) 26.46 (25.8) 32.71 (22.8) 
Without Insurance 
3% 
Carcinogen 1 (Precise) 17.71 (24.4) 10.17 (18.2) 9.58 (11.4) 
Carcinogen 2 (Descriptive) 30.63 (26.7) 18.34 (17.8) 20.13 (25.3) 
Disease (Unknown) 35.79 (33.5) 29.25 (22.1) 28.21 (20.7) 
15% 
Carcinogen 1 (Precise) 29.58 (27.4) 28.96 (22.6) 14.04 ( 7.6) 
Carcinogen 2 (Descriptive) 30.54 (25.9) 31.38 (24.7) 18.92 (22.4) 
Disease (Unknown) 32.29 (28.8) 30.29 (22.8) 36.29 (26.7) 
50% 
Carcinogen 1 (Precise) 46.46 (17.7) 47.50 (17.5) 35.65 (21.9) 
Carcinogen 2 (Descriptive) 48.17 (27.0) 42.71 (24.3) 37.54 (24.7) 
Disease (Unknown) 37.83 (20.1) 35.21 (23.2) 33.25 (22.6) 
Standard Deviation is presented in parentheses. 
# 10 risk companions. 
## 1,000, 10,000 and 50,000 risk companions for Carcinogen 1, Carcinogen 2 and Disease 
respectively. 
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Table 2 
Mean Percentage ofRisk Estimates in 3%, 15% and 50% risk conditions for others. 
Group Size 
Risk Level Alone Small Group # Large Group ## 
With Insurance 
3% 
Carcinogen 1 (Precise) 20.17 (22.8) 23.46 (28.3) 16.42 (21.7) 
Carcinogen 2 (Descriptive) 31.42 (30.3) 20.05 (20.9) 14.73 (15.8) 
Disease (Unknown) 48.13 (24.4) 32.38 (21.0) 23.38 (20.5) 
15% 
Carcinogen 1 (Precise) 28.63 (26.7) 20.42 (13.7) 23.33 (19.8) 
Carcinogen 2 (Descriptive) 26.63 (24.6) 27.21 (25.7) 19.33 (20.2) 
Disease (Unknown) 36.54 (36.5) 32.33 (23.9) 28.63 (23.2) 
50% 
Carcinogen 1 (Precise) 47.71 (19.0) 51.46 (17.8) 39.80 (19.3) 
Carcinogen 2 (Descriptive) 50.83 (22.8) 43.59(21.8) 41.67 (25.8) 
Disease (Unknown) 40.88 (25.1) 41.67 (28.1) 34.80 (22.1) 
Without Insurance 
3% 
Carcinogen 1 (Precise) 20.83 (30.8) 11.58 (18.0) 9.38 (11.1) 
Carcinogen 2 (Descriptive) 30.86 (25.1) 19.59 (17.5) 18.51 (23.1) 
Disease (Unknown) 34.71 (29.1) 30.25 (21.6) 28.25 (21.1) 
15% 
Carcinogen 1 (Precise) 31.96 (27.1) 30.42 (23.2) 15.58 (10.3) 
Carcinogen 2 (Descriptive) 32.63 (25.4) 31.38 (24.7) 16.33 (14.1) 
Disease (Unknown) 31.13 (26.0) 30.71 (23.6) 38.33 (25.9) 
50% 
Carcinogen 1 (Precise) 47.29 (18.3) 49.58 (16.3) 38.17 (21.2) 
Carcinogen 2 (Descriptive) 48.58 (28.1) 46.46 (26.0) 40.21 (23.1) 
Disease (Unknown) 39.71 (23.5) 36.87 (23.3) 35.42 (21.0) 
Standard Deviation is presented in parentheses. 
# 10 risk companions. 
## 1,000, 10,000 and 50,000 risk companions for Carcinogen 1, Carcinogen 2 and Disease 
respectively. 
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Figure Captions 
Figure 1. Estimated Risk Levels for individualists and collectivists for Selfin Experiment 1. 
Figure 2. Estimated Risk Levels ofindividualists and collectivists for Others in Experiment 1. 
Figure 3. Estimated Risk Levels for Others in the Adventurer Scenarios in Experiment 2. 
Figure 4. Estimated Risk Levels for Self and Others after priming in Experiment 3. 
Figure 5. Estimated Risk Levels for Selfin Experiments 1 and 3. 
Figure 6. Estimated Risk Levels for Others in Experiments 1 and 3. 
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Figure 1. Estimated Risk Levels for individualists and collectivists for Selfin Experiment 1. 
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Figure 2. Estimated Risk Levels of individualists and collectivists for Others in Experiment 1. 
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Figure 3 • Estimated Risk Levels for Others in the Adventurer Scenarios in Experiment 2. 
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Footnotes 
^Four additional ANOVAs were used to find out if there is effect of group size on 
perceived risk in precise and contextual risk level and the unknown risk level in Experiment 1. 
The two ANOVAs was 2 (Scenario [Carcinogen]) x 3 (Risk Level) x 2 (Insurance) x 3 (Group 
Size) for selfand others. The Scenario was the 2-level within-subject factor, and the rests were 
the between-subject factors. Another two ANOVAs were Disease x 2 (insurance) x 3 (Group 
Size) for self and others. 
The result for the comparison of 2 risk level for Scenario factor, i.e. Carcinogen 1 and 
Carcinogen 2, was similar to the result of the 3 risk level for Scenario factor, i.e. Carcinogen 1, 
Carcinogen 2 and Disease. It showed that even though Carcinogen 1 and Carcinogen 2 was 
analyzed separated from Disease. The Group Size effects were found significantly difference 
for selfand others risk perception, F (2, 414) = 10.84，< .001 and F ( 2, 414) = 11.3 , < .001. 
Significant main effects for Risk Level were found for risk perception for self and others. F (2, 
414) =58.86，< .001 and F (2, 414) = 74.73 , < .001. No other main effect or interaction was 
found. The ANOVA for Disease also provided a similar Group Size effect. A main Group Size 
effect for Disease was found for the risk perception for self and others, F (2, 426) = 4.42, < .05 
for self, F (2, 426) = , < .05. No interaction effect was found between Insurance and Group 
Size. The present findings supported the initial result in Experiment 1. The main finding was 
that the group size effect was found in Carcinogens and Disease for self and for others 
respectively. The effect ofRisk Level was found in Carcinogens and Disease for self and for 
others. However, the group size effect did not interact with Insurance, which provides no 
support for the hypothesis ofafFiliation motive tendency in a fearful situation. No significant 
Scenario effect was found for Carcinogen 1 and Carcinogen 2. It implied that the source ofthe 
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Scenario effect in Experiment 1 mainly came from the difference between the Disease scenario 
and Carcinogen 1 and Carcinogen 2. 
2 Two additional ANOVAs were used to find out if there was any difference between 
genders in Experiment 1. The two ANOVAs were 3 (Scenario) x 3 (Risk Level) x 2 
(Insurance) x 3 (Group Size) x 2 (Gender) for self and others. The Scenario was the 2-level 
within-subject factor and the rests were the between-subject factors. 
Three main effects ofRisk Level, Group Size and Scenario were found for the risk 
perception for selfrespectively, F (2, 382) = 28.71, < .001, F (2, 382) = 12.67, < .001，F (2， 
764) = 12.92., < .001. No main effect was found in Gender and Insurance. The interaction 
effect ofRisk Level and Scenario was the only 2-way interaction found in Experiment 1, F (4， 
764) = 14.33, < .001. No more interaction effect was found at .05 level. There was no gender 
difference interacted with the Group Size for risk perception by gender. A similar result was 
found in the analysis of risk perception for others. There were main effects for Risk Level, F (4， 
382) = 38.9, < .001，Group Size, F (4, 382) = 12.13, < .001, Scenario, F (4，764) = 15.02，< 
.001. At .01 alpha level, no interaction was found. Gender did not interact with other factors 
even at .05 level. Therefore, it can be concluded that the Group Size effect on risk perception 
was not associated with Gender. 
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Appendix A: The 17-Item ESfDCOL (Individualism-Collectivism) Scale. 
Please indicate your rating for each sentence to show to what extent you agree or disagree to 
the sentence. 
1 = Strongly Disagree 6 = Strongly Agree 
1. I would help, within my means, if a relative told me that he (she) is in financial difficulty. 
2. I would rather struggle through a personal problem by myself than discuss it with my 
friends. 
3. I like to live close to my good friends. 
4. The most important thing in my life is to make myselfhappy. 
5. It is important to me that I perform better than others on a task. 
6. I tend to do my own things, and most people in my family do the same. 
7. Aging parents should live at home with their children. 
8. What I look for in ajob is a friendly group of co-workers. 
9. Children should live at home with their parents until they get married. 
10. Individuals should be judged on their own merits, not on the company they keep. 
11.1 enjoy meeting and talking to my neighbors everyday. 
12.1 can count on my relatives for help ifI find myself in any kind of trouble. 
13. What happens to me is my own doing. 
14. If the group is slowing me down, it is better to leave it and work alone. 
15. Even if the child won the Nobel prize, the parents should not feel honored in anyway. 
16. Children should not feel honored even if the father were highly praised and given an award 
by a government official for his contribution and service to the community. 
17. In most cases, to cooperate with someone whose ability is lower than oneself is not as 
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desirable as doing the thing on one's own. 
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Appendix B: The Chinese version of the 17-item INDCOL (Individualism-Collectivism) Scale. 
請將你的答案塡在適當的空格上，以表示你對該句子的贊成或反對的程度° 
1 .極端反對 
2 . 反 對 
3 . 有點反對 
4 .有點贊成 
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Appendix C: Three scenarios used in Experiment 1 
Carcinogen 1 
It was recently found that a food additive which is usually used for cooking sweets is a 
carcinogen, a) Ifyou ingest more than one milligram of this additive on a daily basis over a 
period oftwo or three years, you have a 3% of chance of getting stomach cancer, b) If you 
ingest more than one milligram of this additive over a period of two or three years, you have a 
15% ofchance ofgetting cancer, c). If you ingest more than one milligram of this additive over 
a period oftwo or three years, you have a 50% of chance of getting cancer. This additive has 
not been used in Hong Kong market. 1) However, unfortunately, you are the sole experimental 
researcher of confectionery company and have already taken in more than one milligram ofthis 
additive on a daily basis for two years. 2) But, unfortunately, ten monitors，including yourself, 
at a confectionery company have already taken in more than one milligram of this additive on a 
daily basis for two years. 3) But, unfortunately, one thousand people, including yourself, at a 
confectionery company have already taken in more than one milligram of this additive on a daily 
basis for two years, [i) You have already bought an insurance policy which covers a million 
Hong Kong dollars against salary loss, medical expenses and loss oflife. ii) All of these people, 
including yourself, have already bought an insurance policy which provides cover of million 
Hong Kong dollars against salary loss, medical expenses and loss oflife.] 
Question 1: What do you think the chance is , as a percentage, that you will get stomach 
cancer? 
Question 2: What do you think the chance is, in percentage, that the other nine people[most of 
the rest of the 1,000 people] will get stomach cancer respectively? 
For the alone condition, the scenario for the assessment of other is: 
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Now it is assumed that Mr. Chan is the sole researcher at the confectionery company, 
having already taken in more than one milligram of this additive on a daily basis for two years. 
He has already bought insurance cover ofin a million Hong Kong dollars to against salary loss, 
medical expenses and loss oflife." 
Question 2: What do you think the chances is, as a in percentage, that Mr. Chan will get 
stomach cancer? 
Disease 
An infectious disease is a prevalent in a foreign city. The disease causes a fever ofover 
39 degrees for more than a week with a severe diarrhea. Although the death rate is not high, 
the disease has after-effects such as total hair loss. The chance of catching this disease is 
unknown. The city authorities were afraid oflosing tourists from abroad and have kept the 
matter confidential. 1). You are the only Hong Kong tourist in the city having arrived today to 
stay for one week. 2). A group of ten Hong Kong tourists, including you, have arrived in the 
city today to stay for one week. 3). A group of ten thousand Hong Kong tourists, including 
you, have arrived in the city today to stay for one week, [i) You have already bought an 
insurance policy which provides cover of a million Hong Kong dollars against salary loss, 
medical expenses and loss oflife. ii) All of these people, including yourself, have already 
bought an insurance policy which provides of a million Hong Kong dollars against salary loss, 
medical expenses and loss oflife.] 
Question 3: What do you think the chance(as a percentage) that you will catch this disease 
during your one-week stay? 
Question 4: What do you think the chance(as a percentage) that the other of nine people [that 
most of the rest of the 10,000 people] will catch this disease during one-week stay? 
I Effect of group size on perceived risk 75 
For the alone condition, the scenario for the assessment of others is: 
Now it is assumed that Mr. Lee is the sole Hong Kong tourist in the city having arrived 
today to stay for a week. [He has already bought insurance cover of a million Hong Kong 
dollars against salary loss, medical expenses and loss oflife/ 
Question 4: What do you think the chance (as a percentage) that Mr. Lee will catch this disease 
during his one-week stay? 
Carcinogen 2 
The underground water supply in your area was recently found to be contaminated with 
a carcinogen. It is estimated that it will take about five years before the effects of the 
carcinogen appear, a) It is estimated that the chance that people will eventually get cancer from 
the contaminated water is extremely low. b) It is estimated that the chance that people will 
eventually get cancer from the contaminated water is quite low. c) It is estimated that the 
chance that people will eventually get cancer from the contaminated water is relatively high. 1) 
You are the only one who drinks the contaminated water every day from wells in your area. 2) 
There are ten people, including yourself, in three families, who drinks the contaminated water 
every day from wells in your area. 3) There are 50 thousand people including yourself, who 
drink the contaminated water every day from wells in your area, [i) You have already bought 
an insurance policy which provides cover of a million Hong Kong dollars to against salary loss, 
medical expenses and loss oflife. ii) All of these people, including yourself, have already 
bought an insurance policy which provides of cover a million Hong Kong dollars against salary 
loss, medical expenses and loss oflife.] 
Question 5: What do you think the chance is (as a percentage) that you will get cancer? 
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I 
Question 6: What do you think the chance is (as a percentage) that most of the rest of50,000 
people will get the cancer respectively? 
For the alone condition, the scenario for the assessment ofother is: 
Now it is assumed that Mr. Cheung is the sole person who drinks the contaminated 
water every day from wells in the area. [He has already bought an insurance policy which 
provides cover of a million Hong Kong dollars against salary loss, medical expenses and loss of 
life.] 
Question 6: What do you think the chance is (as a percentage) that Mr. Cheung will get the 
cancer? 
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Appendix B: The Chinese version ofthe 17-item INDCOL (Individualism-Collectivism) Scale. 
請將你的答案塡在適當的空格上，以表示你對該句子的贊成或反對的程度。 
1 .極端反對 
2 . 反 對 
3 .有點反對 
4 .有點贊成 
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5 •你認爲你有幾大機會患上癌病？…...…% 
6 •你認爲其餘的四萬多人，他們分別有幾大機會患上癌病？……-% 
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Appendix E. Three scenarios used in Experiment 2. 
Carcinogen 1 
It was recently found that a food additive which is usually used for cooking sweets is a 
carcinogen. If more than one milligram of this additive is ingested on a daily basis over a period 
of two or three years, there is a 3% chance of getting stomach cancer. This additive has not 
been used in Hong Kong. However, Mr. Chan, an adventurer, and other adventurers, total 100， 
went alone to live with a backward tribe for a long period. In this tribe, there is a prevailing 
sweet which contains this food additive. In the past two years living in the tribe, Mr. Chan has 
already taken in more than one milligram of this additive from the tribe sweet on a daily basis. 
Question 1: What do you think the chance (as a percentage) that the adventurer Mr. Chan will 
get stomach cancer? 
Disease 
An infectious disease is a prevalent in a backward country. The disease causes a fever 
of over 39 degrees for more than a week with a severe diarrhea. Although the death rate is not 
high, the disease has after-effects such as total hair loss. The chance of catching this disease is 
unknown. The country authorities were afraid of causing the public to panic and have kept the 
matter confidential. Adventurer Mr. Tuo and 500 other adventurers arrived today to stay for 
one week and carry out research in this backward country. 
Question 2: What do you think the chance (as a percentage) that the adventurer Mr. Tuo will 
get the disease? 
Carcinogen 2 
Research recently found that the underground water in African primary forest was found 
be contaminated with a carcinogen. It is estimated that it will take about five years before the 
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effects ofthe carcinogen appear. It is estimated that the chance that people eventually get 
ca.ncer from the contaminated water is extremely low. Adventurer Mr. Lee and his adventure 
team, total 1,000, working in this primary forest area, drink the contaminated water every day 
from wells in the area. 
Question 2: What do you think is the chance (as a percentage) that adventurer Mr. Lee get will 
cancer? 
Effect of group size on perceived risk 81 
Appendix F: Three Chinese scenarios used in Experiment 2. 
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Appendix G: Priming Material used in Experiment 3. 
The Nathan Road Fire has left 39 people dead, 80 injured and 38 missing. An officer of 
the Fire Services Department described this as the worst blaze of the century in Hong Kong. It 
is suspected that the fire was caused by the workers carrying out welding in a lift shaft. Some 
flammable items may have been at the bottom of the shaft and when sparks fell on them the fire 
could have started. Meanwhile, the confined design of the Chinese Arts & Crafts made the two 
stairways in the building act like a chimney and block the sole escape route. 
The authorities have already sent more than 200 fire-fighters, doctors and nurses to the 
scene ofthe fire. Although fire-engines and helicopters were sent to take part in the rescue, the 
flames and explosions forced victims to jump for their lives. Many fire engines, helicopters and 
ambulances were involved in the rescue. Even operating its emergency policy, Queen Elizabeth 
Hospital could not handle all the casualties. Some casualties were transferred to Kwong Wah 
and Princess Margaret hospitals. The dense smoke rose up to several hundred meters high and 
covered all over Tsim Sha Tsui and Jordan area. 
Most ofthe dead were working on the 14/F and 15/F. Recently there has been a 
construction work taking place in the building and people were used to the smoke caused by 
welding in the lift shaft. Therefore, they did not realize that there was a fire and did not escape 
from the scene when the fire started. 
The Fire bumt more than 20 hours and was put out at 1:45 p.m. yesterday. When the 
fire crews finished their search for the dead they had found 38 bumt bodies. Including the dead 
firefighter, there were 39 dead. After a meeting with the Department secretaries, the Governor 
has already ordered the Director ofFire Services to summit a report within two weeks so that a 
decision on the appointment of an independent judge to investigate the fire can be made. 
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Director ofFire Services, Peter Cheung held ajoint press conference with three other 
governmental departments after the Fire to report progress. He said that the Fire Services 
Department has already set up two investigation groups to find out the cause ofthis Fire, which 
left 39 people dead and 38 injured. Based on witnesses' testimony, Peter Cheung said that there 
were six factors which might have led to the disastrous fire. 
Garley Building was an old commercial building and built in 1975, which contained 15 
floors and one basement, and which was not covered by the Fire Safety (Commercial Premises) 
Bill. There was no modem fire prevention facility, such as an automatic sprinkler system, in the 
building. In April 1994, the Fire Services Department had already sent a letter to suggest that 
the owner ofthe building install an automatic sprinkler system. However, the owner did not. 
Since this old commercial building was not under the control of the Fire Safety Bill, the Fire 
Services Department could not take any action. 
Peter Cheung said that the sole source of the fire was in the lift shaft. At that moment, 
some workers were welding a replacement lift car. Since the new car was not installed, the lift 
shaft was empty. When the workers were welding, it was possible for sparkles to fall on 
flammable items ofthe bottom ofthe lift shaft. The fire spread up the shaft, and through the 
13yT, 14/F and \5/F and to the rest of the building. 
Therefore，the lowest and the highest three floors were affected. More than 30 burnt 
bodies were found on the 14/F and 15/F which the offices between 4fF and 12/F were not 
influenced. 
Another mystery of the fire was why the people on the top floors did not escape. 
According to the people from the building and in the hospital, recently construction work in the 
building had led people to complain to the building authority of a burning smell and smoke. As 
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a result, there was a notice in the building telling people not to panic when they smelt burning 
and smoke as it was due to the construction work in the building. 
The Director ofFire Services, Peter Cheung, claimed that the office workers in the 
upper floors did not know the fire had broken out and did not try to escape from fire. When 
they found out what happened, they had no way out because both stairways were full ofand 
very hot. 
The stairway acted like a chimney because the Chinese Arts and Crafts on the lowest 
floors sealed all the windows with steel. The smoke and heat were forced up the two stairways 
and turned the stairways into chimneys. 
Even worse, when the fire broke out, it was near to the end of office hours. Even those 
workers who had outdoor activities came back to their offices，which meant the offices were full 
ofworkers. Peter Cheung said that the fire-fighters had already tried their best to rescue more 
than hundred peoples (80 were injured). They could not save the rest of39 people and a fire-
fighter also died. 
Peter Cheung recalled that the scene was “terrible” He said, when the fire was burning, 
some people were waiting for help on air-conditioners, some people climbed out from the 
windows and all ofthem were in great danger. Even with so much fire fighting experience, the 
Director ofFire Services was astonished the rapid spread of the fire. He said that, even ifthey 
could have arrived immediately, they could not have save of many lives, because the fire spread 
so rapidly. 
Please list 10 main points from the above materials. 
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Appendix H: The Priming Material in Chinese used in Experiment 3. 
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